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CHAPTER I 

Tho CaU cf tht Mountains-PrepareUDna for Hiapar Eipeditlcn-Ovcr 
the Burn I by Kigbt—Aator Fcnj-Caravan—Tiew /rom Do»d towaid 
Hatto Pir Kitn^ Parbat—Eitnji HiMpitality—Wu)d-swept Camp 
at Pertab Kidal. 

With the cgnclusiou of our Nun Kuo Expedition 
in 1906 ^bought we iiad finished our work of 
exploration, among the higher Himalayas. We had 
b'ftrne the expense, the heat, the burden, the responsi' 
bilities and trials, and had been rewarded by the 
pleasures and suceesses, of five expeditions among 
its ice-clad peaks and glaciers, and had no intention 
of undertaking a sixth. 

But we had breathed the atmosphere of that 
•great mountaii^world, had drunk of -the swMing 
waters of its glaciers, and feasted our eyes on the 
incomparable beauty and majesty bf its towering 
peaks, and, as time passed on, its charms asserted 
^ their power anew and called to us with irresistible, 
siren strains to return yet once again to those regions, 
th6 grandeur of which satisfies so fully the sense 
of the beautiful and sublime. 
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The great Hispar glacier borders regions we had 
explored on three expeditions. It had been in¬ 
cluded in the itinerary of two of them, but circum¬ 
stances had prevented us from, exploring it. We 
had ascended the Biaf o glacier in 189d to the Hispar 
Pass at the junction of the two glaciers, but were 
not prepared at that time to go farther. In 1903 
we had scaled three virgin cola in its yieinity with 
a view to reaching it, but had found cursives ^cut 
off from it on two of them by a glacier waPed in on 
both aides by high precipices and by an imffas^able, 
intervening mountain-barrier, while from the third 
overhanging snow-comices and steep, avalanche- 
swept ice-slopes rendered a descent to it impossible. 
The exploration of this glacier and of its large, 
unvisited tributaries would afford sufficient work 
for another Expedition, and round out our observa-^ 
tions of the region south of it. So, as our eamp- 
outfft stored at Srinagar w'as still in^a condition 
to withstand another season of hard usage, we 
concluded to answer the call and return to ’the 

■i » I * "■ * ^ 

snowy Hispar, attacking it this time from the side 
of Gilgit and Nagar. . 

To make an expedition in this direction, the per- 
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mission of the Govemijieut of India is required. A 
* request for* such permission was submitted through 
Colonel Sir T*rancis Younghusband, Resident in 
Kashmir, who very kindly took charge of the matter, 
obtained a favourable reply, and used his indueuce 
to assist us to make necessary arrangements. It 
_ gives us pleasure to express our appreciation of 
his kind assistance, which was of great value. 

Next &am^ the question of forwarding supplies. 
Owing to the lateness of the opening of the Burzil 
Pas^—iT’kich usually is not considered open before 
the very last of May—and to the difficulty of ob¬ 
taining adequate and reliable transport to Gilgit 
in the spring, the bulk of the supplies for ourselves 
and the Europeans of our party, as well as a large 
amount of rice for the coolies, had to be sent to 
•GUgit during thfe month of September 1007, to await 
our arrival the foEowing June, Our friend, the late 
Major BrucC, the Political Agent at’Gilgit, received 

the supplies and had them stored during the winter, 
■ 

^ He ^so very kindly arranged with the Mir of Nagar 
to provide transport for us and our supplies ^to 
Nagar, when w^e should arrive at Gilgit, and, further, 
to provide us during the summer with a corps of 
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sixty to seventy coolies to accompany us up the 
Hispar glacier, and, in addition to the sixty maimds 
of rice which had been forwarded from Srinagar, 
to have ready at Nagar a hundred and thirty-five 
maunds of ata for use as cooUc-food. 

In these and other ways Major Bruce smoothed 
the rugged path of our coming expedition. During ^ 
the winter and spring we looked forwasd to meeting 
him at Gilgit the followmg June, bu^, by the. in- 
exorable decree of fate, on our arrival, instead of 
being able to greet and thank him m person for his 
valuable assistance, we had only the melancholy 
satisfaction of placing roses on his newly-made grave. 

In 1892 Sir Martin Conway made a rapid ascent 
of the Hispar glacier, and sketched the salient points 
of its main stream with the plane table, but did 
not visit it^ branches. We propcSed to examine' 
it carefully, explore its hitherto unvisited large 
branches, to ascend any available colstir peaks for 
the purpose of observation, and, if possible, carry 

out a detailed survey of the whole basin. In order ^ 

* • 

t(^ accomplish this last, Mrs, Bullock Workman 
consulted M. Charles Rabot of Paris as to the 
possibility of obfcainiug a trained surveyor to 
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MEMBERS OF EXPEDITION 5 

accompany tlie expedition. He, in turn, consulted 
Professor J, Brunhes, Rector of tlie University of 
Fribourg, who recommended two of his pupils 
who liftd recentl}' passed their Doctorate examina¬ 
tion, Count Dr. Oesore Calciati and Dr. Mathias 
Honeza, who \villingly availed themselves of this 
opportunity for a season’s surveying in Himalaya. 
To the first two of the above-named gentlemen we 
take tMis occasion to express our obligation for 

■ t 

their friendly assistance, and to the last two for their 
zealbuS co-operation in the work of the expedition, 
which resulted in the map that accompanies this 
volume. 

Our trusted Italian guide, Cyprien Savoye, who 
had won our confidence by his mtelUgent and faith¬ 
ful services on two preitdous expeditions, was again 
engaged, and •also three of our porters of 1906, 
Ferdinand Melike, Cesare Chenoz, and Adolphe Rey 
of Courmff^’cur. The roll of our Europeans was 
completed by Mr, A. Hogg of Srinagar, ex-poUce 
oifeccr of Calcutta, our former agent in the Nun 
Kud Expedition, who met us in Srinagar, hale and 
liearty, ready to conduct our advance-caravan to 
Nagar. Early in May the topographers arrived, 
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and, a few days later, with Mr, Hogg in charge of 
our extra luggage, they set out for Gilgit and Nagar. 
On 23rd May Savoye and the porters reached 
Srinagar, and on 2dth we started with them over 
the 232 miles of welLkept road to Gilgit. 

We will not weary the reader with a detaUed 
account of this route, which can be found in guide¬ 
books, and in the descriptions of other writers. We 
were detained ten days at Gurais by the ilMess of a 
member of the part^', and did not reach the Burzil 
Pass till the afternoon of 14th Jime. Althdhgh so 
late in the season, the pass was far from being open, 
the path being still deeply buried under snow, and 
we were obliged to ascend the rough, pathless 
slopes of the Burzil gorge. Here the snow was not 
in the best possible condition, being in many places 
so thin that men and animals fr^uently broke 
through it, and floundered helpless among rocks 
and trunks of Tallen trees bestrewing* the earth 
beneath. 

The ascent was aU the more difficult, as we started 
from the Burzil Chowki at two o’clock A.M., so lhat 
the snow might be as hard as possible, and, in tKe 
darkness, could not see the dangerous spots till we 
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ASTOE PONT-CAEAVAN 
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were on them. On reaching the top of the pass 
at daybreak, after four hours of difficult and panting 
work, the snow became more solid. On the north 
side there was so much snow that wc could leave the 
caravan path and vary the monotony of the descent 
by glissading. The pass is a most uninspiring one 
to mountaineers, and the best part of it is its end. 
The snow-covered portion was at that tune ten to 
twelve miles long. 

At Astor we engaged ponies to take us to Gilgit, 
Astor ponies are notoriously had, and those now 
provided by the Tehsildar did not belie their 
reputation. They had had no grass to eat, and, 
apparently, hut little else, since the snow fell six 
months previously, and they were the most- sad¬ 
eyed, emaciated, galled, and spavined, lot of 
beasts w'e hath seen since we left Astor five years 
before, Riduig ponies there were none, so Mrs. 
Bulfock Workman and Savoye, theronly ones of the 
party who desired to ride, were obliged to make 
thfe best selection they could from the baggage- 
anftflals. Jlrs. Bullock Workman’s pony, at no 
tibie active in bis movements, would stop sfiort 
at the beginning of every small rise in the road. 
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aad liad to be well beaten from behind and pulled 
by a rope in front, before he could make up his 
mind to the further exertion needed to surmount the 
obstacle presented by the increase in the gradici^t. 

At the end of each stage one of the several badly- 
galled ponies gave out and had to be discarded, 
and as only two new ones could be obtained in the 
whole distance to replace them, the rest had to be 
overloaded. It was a cruelty to compel *ammal3 
in the condition in which these were to work, and, 
had others been available, we would hate ‘dis¬ 
missed the whole lot; but as all our efforts to replace 
them with better ones failed, and as we must go 
forward, nothing remained but to push on with 
these. 

The last three marches before Gilgit we had been 
told would be ‘abominably hot’ at this season, 
in fact, they would have to be made by night, if 
we wished to be in any degree comfortable. * Al¬ 
though far too seasoned to Himalayan valley- 
travel to be alarmed by such prognostications, we 
held ourselves prepared to march by night, or abopt 
any other expedient that tlie event might show to 
be necessary. On the specified marches the 
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temperature proved to bo decidedlj cool, and on 
one of the indicated scorch ing stretches we liad to 
put on unusually warm clothing to protect our¬ 
selves against the cold wind. We do not mean to 
imply that tho information given us was not entirely 
correct and justified by the experience of those 
giving it. It certainly was. We only mention tho 
matter as indicating our good fortune in having 
Nature*t.hus smile upon us and make an exception 

i * 

to the general rule in our case. 

On^of the most interestiog and impressive views 
on the route is that towards the Hatto Pir from 
the height above Doian. When one reaches the 
brow of the hill, the white road suddenly comes 
into view running sharply downward in slgzags for 
two miles, tiE it passes into a small oasis on the 
mountain-sid^ in which the Doian bungalovr stands. 
Beyond this it winds down, doivn into a gorge 
enclosed by majestic, verduieless'peaks, until lost 
to view in the turnings of the narromng ravine, 
SiUl beyond, in the grey depths of distance, a good 
twelve miles from where one Is standing, a bright 
^een oasis is seen springing like a bit of life from the 
sandy valley into which the dusky Astor river 
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flows auUeiily to join the Indus. "Hie valley is a 
fine example of Nature’s intricate scheme, and, 
while not a place to tarry in, like the Sind or Lolah, 
it has its grand aspects, that must impress the ap¬ 
preciative observer. Duke’s guide says of this, 

‘ The utter desolation must be seen to be appreci¬ 
ated.’ There is indeed desolation, but no more 
than is to be found on many similar marches between 
the irrigation-born oases of Northern K^hnfir, ^ 
Following up the Indus valley to Bunji, we were 
granted the view of Nanga Parbat so eulogSeJ by 
those who have passed this way. The mountain, 
from where one stands at somewhat over 4000 feet, 
rises in precipices of rock and snow, a grand, broad 
massif, 22,000 feet higher into the air; and yet we 
must assert., though it may evoke criticism, that this 
is not the grandest view to be had of this great moun¬ 
tain. Tty as one may, it is difficult to reafise that 
22,000 feet. The spread-out appearaftce of its 
various spires and pinnacles causing the actual 

summit to appear not greatly higher than the main 

• * 

mass, and the proportionally greater apparent siae 
of the nearer mountams, forming the foreground of 
the picture, produce a dwarfing effect, that detracts 








It 


View of Niingu SC^GSO finest ultiLudiCi fpim ItiduA ¥ii!teif muUi of BuiijL 



4 


VIEW or NANGA PAEBAT 


11 


greatly from the impression which the really im¬ 
posing front maJtcs on the eye and mind. In our 
memory the most impressive view of Nanga Parbat, 
which jnaasif we have seen from several different 
points, will remain the one we had from tlie Eaunok 
La, over 16,000 feet, twenty-five miles to the east, 
from which we saw its immense, ice-covered, 
avalanche-soored crest looming in the afternoon sky 

several thousand feet above a semicircle of surround- 

• * 

ing, snow-covered satellites^ 

The •dilapidated condition of our pony-caravan 
reached its acme at Eunji. The pony-walaa said 
we must get five fresh ponies there, or send to Gilgit 
for a new set. jVIts. Bullock Workman’s pony had 
long ceased to move except under compulsion, and 
she had in its place accepted Savoye’s, which still 
* retained some ^ower of locomotion. She rode into 
Bunji in advance of the caravaii to look up the 
Tehsildar. *110 was absent, as is* often the case 
when a Tehsildar is wanted, so she dismounted and 
sat down on. a log in front of his house to reflect. 
Soon above the chatter of the natives standing 
afiout she heard a cheery English voice, and, on 

* Fide iilu^iration oppoaite p, Jfe-fioMTtd of ifi-e Mu 
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looking up, saw the bright face of a young officer, 
who asked if he might introduce himself. 

‘ Certainly,' she replied, ‘ But we are in a 
dilemma. Our ponies are “ dead beat,” and we 
must join the rest of our party on the Hispar glacier 
as soon as possible,’ 

‘ Oh I that will be all right,’ he said. ‘ Come 
to my bungalow, have breakfast and a good rest, 
and I win see whether a few new ponies eftmiot^ be 
got for you towards evening,’ 

* You are very kind,’ she replied, ‘ We*Gafiuot 
stop. We must reach Pertab Bridge by four 
o’clock and go on towards Gilgit to-morrow. H 
the pony-walas unload now before ten o’clock they 
will never go on,’ 

He laughed. ‘ Why, that can all be done. Come 
to my bungalow tUl we arrange matters.’ 

Dr. Workman coming up with the caravan just 
then expressed *hi3 despair at its condition, which 
was also made light of by this happy young officer 
of the 5th Gurkhas. We could not resist his cheeri¬ 
ness, so we yielded. The weary animals were un¬ 
loaded imder the trees, and ive followed the captain 
to his cozy, well-screened bungalow close by, while 
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the guide and porters, who were never unhappy 
over caravan troubles, assisted by the servants, 
made a raid on the apricot trees in the vicinity. 

In the various Himalayan valleys we have tra¬ 
versed, fruit-trees, as well as, to a certain extent, 
growing crops, appear to he regarded as existing 
pro bo7io publico. Everywhere, both near and in 
villages, our coolies and servants have helped them¬ 
selves ffeel^ to such fruits as came In their way 
without asking leave, as naturally as the ponies have 
turned*aside to snatch up tempting tufts of herbage 
growing by the path. And no one has ever said 
them nay. Our guides and porters have never been 
backward, m following the example thus act by their 
more primitive companions, and their efforts have, 
usually, been quite as successfully directed. There 
have been occsfhioiis on the march, when we have not 
disdained to avail ourselves of the results of aueh 

* m 

fruit-gathefing, though, as a rule, w*c have found 
it more satisfactory to obtain our fruit-supply on 
a more business-lUve basis through the iambardars. 
The* altruism of the Oriental in such matters con¬ 
trasts strongly with the sentiment as to vteum et 
tuum prevalent among Western populations. 
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After breakfast the captain ordered the Tehsildar’s 
assistant to be brought in, who told us, as we feared, 
that no tcUef-ponies were avaiJable. Then our 
pony'waias were interviewed, who, after con-' 
siderable discussion, agreed that, if ^ would provide 
grass for the ponies, they would start' for Pertab 
Bridge at two o’clock, and, if more grass were carried 
along, would try to make a good march towards 
Gilgit the next day. This being settled, w^ whiled 
away the .noon-hours most pleasantly under the 
captain’s hospitable care. He forgot nothing con¬ 
ducive to our comfort, even to having our water- 
flasks filled with filtered water before we left, for 
the days were now become much hotter. The guide¬ 
book calls Bunji a hideous desert, but by us, owing 
to the generous hospitality of the British ofificer, 
who gave us freely of what he had, it^ remembered 
as the brightest, moat homelike spot on the road to 
Gilgit. One’s views of most things mHhis world 
are shaped by one’s experiences, and, doubtless, 
the writer of the sentiment expressed in the guide¬ 
book did not have as pleasant an experience at 

■ 

Bunji as we had. 

An iiour after leaving Bunji we encountered a 
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SAND-STORM AT PERTAB KADAL 15 

eevere sand-storm, against which we had to struggle 
on for eight miles in soft desert-sand to Pertab 
Kadal, or Bridge, Here there was no wood for 
fires, no grass for the ponies—in fact, no soil, no 
water except the mud-laden water of the Indus, 
and only a boulder-streivn sand-flat on which to 
camp. With considerable difficulty the tents were 
pitched in the high wind, w'hich atill continued. 
The iron»tent-pins, even when driven into the loose 
sand more ttan their length, wotdd not hold for a 
moment, and the ropes had to be weighted with 
heavy stones. 

At last camp was pitched, but comfort was not 
vouchsafed us. The strong ivind continuing the 
whole night, blowing sand in upon us through every 
crevice, loosening the tent cords, and causing the 
.canvas to flap in a moat alarming manner, permitted 
us to obtain but Little sleep. 

About three o’clock the gale indlreased in force, 
and a strong gust tore away Dr. Workman’s tent 
bodily from its fastenings, leaving him and his 
luggage without cover, exposed to the fury of the 
storm. As the nigiit was dark, and it was impossible 
to light a lantern, he had to make the best of the 
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situation until daybreak, securing hia belongings 
well as possible in the darkness from the sand, 
which was dri ven in clouds by the wind. Altogether, 
this night was one of the most disagreeable we have 
passed in any camp, even in those on snow at high 
altitudes. Although the circumstances were quite 
different, the discomfort at this camp takes rank 
in our memory with that experienced in a camp 
in Sikhim ten years previously, w'here we were both 
obliged to occupy a small tent pitched in a severe 
storm on a rain-soaked hillside, and sit tbfe night 
out on uncomfortable chairs, the legs of which 
sank deep into the water-saturated soil; and at 
Camp America at an altitude of 21,300 feet on the 
Nun Kun plateau, where we passed a night without 
companions, in small shelter tents, upon the snow, 
with a temperature falling to -4" Bahr., unable to . 
sleep on account of the constant gasping for breath, 
induced by the farity of the air at that high altitude. 
When Sayoye greeted us on breaking camp in the 
morning, he heartily assented to the remark, ‘ Cest 
mieux sur fea glaciers.* 


CHAPTER II 


GUgit to Clmlt—Shtif Mohomuiecl Khan—Unsatisfactory Traiiiport of 
Poultiy—Eakjijpoahi—A eaTage Eesion—Tongue of HuauuiW Glacier 
_ Tisited—Undrinkable Water—AtriTal at Nogar—Firtt Meeting with 

Mir—Mir pays wremoniona Visit—Amngemanc of BoMncss-Uetails. 

OuB impfessioBs of tlie frontier military station of 
Gilgit were more favourable than we had been led 
by tHe descriptions given us of it to expect. The 
village, or town, is situated in a large and fertile 
oasis, covered for several sq^uare miles with waving 
grain at the time we passed through it. The Govern¬ 
ment officials occupy buildings on high land above 
• the native portion. As has been stated, Major 
Bruce, the late ^?olitical Agent, had receutly died, 
his temporary successor was away on torn:, and nearly 
all the Englifh officials were ako absent, so that wo 
saw nothing of the social life of the place. The 
two days we remained there were occupied in 
arranging for the forwarding of our mail, for the 
taking of readings of pressure and temperature by 
the Chief Hospital Assistant in charge of the meteoro- 
. u 
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lodcal department ttoee times daily tor ns wlnle 
absent, and in making other preparations necessary 


for the coming campaign. 

On the two marches from Gilgit to Chalt. t e 
prophecies as to heat were more than realised. 
There nes not the least shade ot any kind, and the 
smi burned like a live coal. In addition to the 
heat, three other scourges that had been mentioned ^ 
to us were encountered, which conduced to destroy 
all bodily comfort, and effectually prevented sleep. 
These were ffies, mosquitoes, and sand-fli«s, Vhicb 
attacked us with aU the vigour and peraistence we 
had previously noted in these mountain regions. 
The ChUas sand-fly is said to be worse than the Gilgit 
one. and. U this be true, we were fortunate in not 


being obliged to visit Chilas. 

A^ut noon of the second day, as we were march¬ 
ing over the crest of a hiU, the oasis of Chalt came 
into view some distance below in a glaring, sandy 
valley. Shortly after the descent into the valley 
began, a man was seen to set fire to a large pile 
of burtea and wood, and in a moment the whole 
was ablaze. The pony-wala explained that this was 
a signal to the Raja of Chalt that wc wore approach- 
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ing. Half an hour later a small b^h of apricot 
trees was reached^ where we decided to take refuge 
from the singeing heat and have our t iffin . Here we 
were met by a messenger, who said that the Raja 
of Chalt and Shcr Mahommed Khan, Assistant to 
the Political Agent, were waiting at a house a short 
distance beyond to receive us. He was told to say 
. w'ould ^oin them os soon as we had Smshed tiffin. 

TMs tlitf first of a series of rather trying meals 
lasting tyi we left Nagar behind. In a shaded 
bagh in Sum one can sit in comfort and eat in 
peace, but here, whether in one's tent or under the 
trees, eating is quite a difierent thing. As soon as 
food is placed upon plates, myriads of flies, alert 
to assist at the repast, sw’arm down upon it and 
cover it with a black, buzzing mantle, w’hile others 
do not omit to pay similar attention to the faces 
and hands of the unfortunate traveller, so that 
eating becomes a hasty scramble to get ahead of the 
flies m appropriating the food, mingled ivith active 
defensive movements to ward off the attacks of the 
crowd of winged assailants. After w’e had finished 
our none too satisfactory meal, we went on and soon 
came to the building on the outskirts of the village, 
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where Sher Mohammed Khan and the Haja were 
waiting. 

The former, a tall, fine-looking Punjabi, speaking 
English well, greeted and welcomed us to Nagar m 
the name of the Mir, whose right-hand man he evi¬ 
dently was. He had been appointed to take charge 
of us and make all arrangements for transport and 
supplies, and, when we were on the glacier, to act . ^ 
as intermediary between us and the Mir, who Spoke 
no English and but little Uixlu. We are gla4 to be 
able to say he carried out his instructions faithfully, 
and rendered us moat valuable assistance in many 
ways. He had at hia tongue’s end all the agreements 
made between Major Bruce and ourselves, and saw 
to it that they were performed punctually. He 
and the Raja accompanied us to a small grass- 
covered camping-ground above the village, saw that 
all our necessities were provided for, and regaled 
us with more apricots than it seemed possible the 
tiny oasis could supply in a season. > 

The previous evening at Nomal, as we kn^w tha^ 
poultry would henceforth be difficult to obtain, four 
doaen chickens had been purchased to be taken 
along for food. As the heat was so peat^and we 
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feared they would die if exposed to the sun the next 
day, two coolies were engaged to take them to 
Chalt during the night. After vre had paid for and 
fed them, they were thrust into two hemispherical 
baskets much too small to permit of each bird 
having a apace as large as its own body, so that some 
of them had to stand or sit on the backs and 
shoulders of their companions. We remonstrated 
agai^t silbli treatment of our newly acquired pro¬ 
perty, and demanded that more or larger baskets 
should iJe provided. The answer was that these 
two were the only ones to be had in the village. 

As it seemed to he a question of Hobson’s choice, 
we were obliged to permit the people to have their 
own way in the matter. But the outcome in the 
severe heat of thus crowding the chickens into such 
d confined spifbe, where they were constantly 
jostling and treading- on one another in their efiorts 
to obtain a testing-place, was not uncertain. The 
next morning about ten o’clock "we overtook one 
of the coolies, who evidently had not employed the 
night in travel in the interest of the chickens, on the 
bank of a muddy stream, where he was taking them 
out of the basket to permit them to drink. Of the 
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two dozen he had been carrying we saw seven dead 
ones taken out of that basket and four more were 
miaaiug, which the coolie said had died and been 
thrown away. Those that were alive, when they 
realised that water, even though thick with mud, 
lay before them, buried their beaks to above the 
eyes in it, and drank as if they had never before had 
and never would have again an opportunity to slake 
their thirst. That evening, on arrival* at Qhalt, 
only a bare half of those four dozen vigorous chickens 

f: i '* 

answered the roll call. 

The next morning we were ofi early, our baggage 
carried by coolies, ponies, and donkeys—anything 
that could carry a load, for a large caravan is not 
easily made up in these parts. We were fortunate 
to have Sher Mohammed in command, for it is 
customary here to change coolies br ponies two oV 
three times during a day's march, and in conse¬ 
quence delays* and other unpleasant circumstances 

may occur; hut he had transport ready whenever 

■ 

changes had to be made, and everything went 
smoothly and rapidly, though, owing to the frequent 
changes, somewhat to the detriment of our camp 
furniture. 
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A short distance beyond Chalt the peerless massif 
of Rakaposhi, 25,550 feet, called by the Hunza 
Nagar people Domain, first comes into view. Not 
a dozen miles away it bursts upon the eye, fillin g 
a long gap between lesser mountains, a glorious 
18,000 feet of steep, broken snow-slopos, culminating 
in pointed icy summits. Colonel Burrard has said 
truly in his recent Sketch of the Geo^mphu and Gedogy 
of the Himalaya Mountains, that ‘ few summits are 
strictly peaks, the majority being rather combs 
or knobs rising out of prolonged ridges. Rakaposhi, 
though not aa exception to this rule, aa first seen 
from the Chalt side appears to be a glittering peak 
of the first order. 

Prom here to Hispar the whole region is wild 
and savage to the last degree. The valleys are 
* narrow, and eftclosed by vast walls of verdurelcss 
glacial debris, scarred and gnllitd by weather and 
water-actiefr, above which rise sliaggy, serrated, 
torn and riven peaks, their upper portions towering 
far into the domain of eternal snow. The bottoms 
of the valleys are occupied by alluvial terraces, or 
fans, washed out from the gorges between the 
mountains, intermingled with tali formed from the 
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glacial debris T^hich has fallen down the high 
slopes. Tlirough these terraces and tali the rivers 
have cut deep channels with ragged walls. Where 
water is available for irrigation, oases have been 
developed on the terraces, in which villages are 
situated. Some of these villages, clinging to the 
very edges of the water-gaahod scarps on which they 
stand, appear ready to tumble into the river below. 
Others are graced by dismantled, crumbling^forti^ca- 
tions, not very many years since peopled by fierce 
Nagar warriors, but now silent, hollow shells, 
valuable only as assets to the picturesque ensemble. 

At Minapin the Minapiii glacier is seen, bearing 
down on the hamlet in an ominousdooking tongue 
surmounted by a high ice-fall. Far up the glacier 
rises a beautiful white cone, the summit of Dirran, 
23,500 feet, which a reconnaissance*up the glacier* 
showed to be connected with Domani by & long, 
snow-clad ridge* Farther on, great peaks with 
fearful precipices and snow-covered w'alls, truly 

i 

awful in their inaecesaible grandeur, flashed into 

a * 

view, and as we moved on, disappeared, not to be 
seen again on the circuitous route to Nagar. 

We remained at Dadimal a day, in order to pay 
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a visit to the tongue of the Hasanabad glacier* 
distant about six nules, to see whether any change 
had occurred in the position of the tongue aince 
Mr, H. H. Hayden of the Indian Geological Survey 
observed and measured it in August 1906A Early 
on the morning of 28th June, Dr. Workman* accom¬ 
panied by a servant and coolie, set out for the 
glacier. On arrival at the Hasanabad nala he was 
met by tte I^azir of Hunza and the Medical Officer 
of the Aliabad Dispensary near by, who presented 
the compliments of the Mir of Hunza, with a cordial 
invitation to the party to visit that capital. The 
day was warm, and after the walk of six miles in 
the sun, a large basket of juicy mulberries, which 
was sent as a present, proved most acceptable. 
The Wazir, Jledical Officer, and a dozen attendants 
accompanied iJr. Workman to the tongue of the 

glacier. ^ 

It will b^ remembered that this glacier suddenly 

advanced several miles about 1903, as it is said to 

!• 

, hav^ done on a former occasion, having meanwhile 
receded again. Mr. Hayden’s Station No. 1 was 
first visited, a huge granite boulder opposite the 

• Seo EettmU ef the Geol^gital Sunts of vqL sxxt. p. 156, 
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extremity of the tongue, with his inscription in 
black upon it as bright as if made tho previous day. 
Prom her© his Station No. 2, on the rock-face on the 
opposite side of the nala> could easily be seen, and 
the lettering on it read with the field-glass. A 
tripod was set up on tho upper surface of the boulder 
for camera use and sighting, A line sighted from 
the top of this to Station 2 passed directly over the ^ ^ 
extremity of the tongue. Thus it was^vi3ent that, 
during the two years since Mr. Hayden’s visit, the 
glacier had remained stationary. Also the tongue 
had not altered appreciably in appearance, judging 
from Mr. Hayden’s photographs. 

The steep talus leading up to Station 3 was as¬ 
cended, and the spot, just abovo the water-canal, 
where the boulder which formed it had rested, was 
found, but the boulder itself had slJcJ dowm the slope 
and lay embedded in sand below the canal, some 
fifty or sixty feet from its former polition. The 
inspection having been completed, and several 
plates exposed, leave was taken of the frl^dly . 
Wazir and his companions, and Dr, Workman re¬ 
turned to camp at Dadimal. At twelve-thirty, 
during the return-march, the sun-thcrraomctcr 
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SULPHATE-niPKEGNATED WATER 27 


registered lOO.S'* Fahr* From the region around 
the entrance of the Hasanabad nala a fine view 
is obtained of the north-eastern slopes of Rakapoahi. 

At Dadimal, in addition to the heat and insects, 
a new source of discomfort presented itself. Soon 
after camp was pitched, when tea was served it was 
found to have a very disagreeable, bitter taste. 
The khansamah was summoned, and talced w'Lth 
haying used^unclean water, as is frequently the case 
with Indian cooks. He denied this, and said the 
water was taken from a spring near by. Investiga¬ 
tion developed the fact that all the water from 
here to beyond Nagar, over a distance of more than 
two days’ march, was strongly impregnated with 
a salt, which, judging from its taste and effects, 
must be sulphate of soda, with perhaps an admixture 
* of sulphate of*magnesia. It may bo imagined that 
not only the water itself, but also all food prepared 
with it, Wffe most unpalatable and nauseous. After 
trying it for a cuny, which our gustatory sense was 
unable to face, we gave up aU further attempts to 
use it for cooking, and employed tinned provisions 
exclusively until beyond the zone where it existed. 

For the next two days we learned what thirst 
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was, as we liad not known it before in all the singeing 
heat. We shunned the water, however, to the last 
degree, preferring the pangs of thirst to its nauseating 
taste and unpleasant effects, and drank only as much 
of it as was necessary to sustain life. Over the 
whole district the surface was whitened by deposits 
of sulphur-salts, with which the earth was saturated, 
and all water tainted. The inhahitants did not 
appear to mind their presence in the latter ' and the 
vegetatioii, in spite or in virtue of them, flourished 

m • 

exceedingly, in this respect resembling the luxuriant 
vine-growth on the lava-covered slopes of [Mount 
,iEtna, 

Prom the route, a short distance before Nagar, 
the town of Huns a is seen across the river, rising in 
terraces upon a barren mountain-slant, its highest 
point crowned by the Mir’s palace, like a medieval 
European citadel. Its lower part is hidden among 
the green foliag*e of a large, fertile oJtsis, which 
spreads downwards towards the river. Although 
Hunza and Nagar are separated only by the river 
and a few miles of territory, the people of the two 
places do not love one another, and in the days 
before they, after a'sharp struggle, were embraced 
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within the limits of the Pax Britannica, when not 
engaged in warfaie with a common enemy, they were 
continually i^uairelling Yrith, and making reprisala 
from each other. 

As the Hispar glacier lies in the territory of the 
Mir of Nagar, who could supply the number of 
coolies needed for our Expedition, it was deemed 
advisable that all arrangements should be made 
with, anR tlyit all coolies should he supplied by him. 
Without doubt, the employment of any Hunza 
coolies* would have given rise to dissension at 
onoe. 

Having started at daylight, we reached Nagar 
at ten a.M., where we found no one waiting to 
receive us. We accordingly turned into a shady, 
grass-covered bagh, the property of the Mir, and 
sent a messenger to apprise Sher ilohammed, who 
had preceded us by two days, of our arrival. We 
were scarcely seated under the trees when he, 
accompanied by the Mir and some fifty followers, 
eajipe huirying down from the town above to meet 
us. Not being accustomed to arrange for those 
who begin their inarches as early as we do, he had 
not expected us till towards evening, when he and 
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tlie Mir had planned to come out to meet us at some 
distance before Nagar and escort us into it. As it 
was, the meeting was not a particularly ceremonious 
one. The llir, a medium-sized, slender, fair-haired, 
light-complexioued man, with brown eyes and 
aquiline nose, ha-ring been taken by surprise, was 
dressed in a decidedly neglige costume instead of 
in sheeny, sUken robes, as one might imagine an 
Oriental potentate, living so far fronj cif'Ilisal^on 
and the influence of Western customs, to be attired. 
Greetings were exchanged, and questions as to our 
journey and immediate necessities were asked, 
after which, promising to return for a formal visit 
in the afternoon, the Mir and Sher Mohammed 
took their leave. 

At four o clock the Alir made his entry into our 
camp on a prancing horse decorated with flowers 
and tinsel, but any expectations of silken robes 
were again doonied to disappointment, fftr he wore 
a tightly-buttoned, faded, plum-coloured, European 
coat over loose, white, native trousers, a white Jiijen 
shirt, standing collar with points turned dowm, 
narrow necktie, and his feet were encased in patent 
leather boots ivith brown cloth tops. He wore a 



i 


Tlie &r Nni^Tir ut ouf t^trtp in hia priya^to bfl^Si. Tto nitHh hi.iTBc ^cire ftfterwfirds wiih tin tha 

I dift nm horftc^a bead hnvjcif ixtuirga of uunlics ati iteilctjnt nt Hi^a ^luaiul^. 


1 





i 


VISIT OF THE 3HIE, 


:ii 

sword liangiug from a handsomely-embroidered 
belt, and several decorations, among tkem that of 
C.I.E., to which, when asked about them, he pointed 
with evident pride. 

Following him, the Wazir, or Prime Minister, led 
the two young princes of the House of Nagar, the 
youngest a pretty child with flashing black eyes and 
rich olive skin, very effectively dressed in a long 

* gowTi of Kashmir silk. After all were seated within 
the circle of our tents, more than two hundred men 
of Nagav, many of them otu* future coolies, also 
seated themselves in two rows on the grass a short 
distance away. 

The Mir brought a present of a sheep and a large 
ball of ghee, and the Memsahib in return gave the 
young princes mirrors, amulets, and coloured sUk 
scarfs. Polite speeches were exchanged, the Mir 
saying that his people were to be entirely at our 
service, ant^ that, if they did not* do their duty 
they would be imprisoned and their lands would be 
confiscated. This sounded well, but, after years of 

* Asialic travel, wo knew how to value such honeyed 
assurances of an Oriental. Had they been carried 
into effect, not a small number of Nagar coolies 
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would have passed a season in chains m prison, 
deprived of their privileges and property. 

The court orchestra^ seated in a line on the grass, 
now gave a concert, discoursing the weird strains 
one hears in Eastern lands, in which the tom* tom 
plays an important part, and to their accompaniment 
two men danced a frantic dance. The scene in the 
large, shady bagh was striking. Under the trees 
stood eight tents. In the centre of the« space en** 
closed by these, the IMir, the baby prince clinging 
to his knees, sat talking animatedly to us, and at 
lus left Sher Mohammed Khan inteipreting rapidly. 
Just beyond stood the Wazir with the elder prince 
and several head-men, all dressed in their best toggery, 
and a little distance behind them, two long, semi¬ 
circular lines of villagers sitting on the grassy slant, 
silently taking in all that went on, while on the out¬ 
skirts stood our sturdy guide and porters mth the 
servants, watching with keen interest Jhe to them 
novel prtxjeedings. 

The different participatoia in the drama Were 
next photographed. We asked Sher Mohammed ' 
Khan whether it would be possible to get some 
women also as subjects for our cameras, but he said 
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that could not be managed, for not a man in Nagar 
would permit his women to be seen, so w'e had to 
content ourselves with male types. In fact, ive saw 
but few women W'hile in that vicinity. 

Business was next in order. The Mir is a shrewd 
business man. He knows the details of all that is 
done in his domain, and fixes the prices at which 
different commodities shall be sold, as well as the 
wag^s to fie n^d to coolies on aU marches. It was 
arranged that seventy coolies w'ere to take our 

m » 

personal baggage the two marches to Hispar, where 
our agent and the topographers had been established 
for three weeks ; that sixty others, under the direc¬ 
tion of a lambardar assisted by a levy, the latter 
an irregular soldier of a frontier state who is paid 
by Government for his services, should ascend the 
glacier with us ; that these sixty were to be replaced 
by new men every two weeks, and that all coolies 
and lambardars were to be paid and fed by us. 
Tlie proposition to change the coolies so often we did 
^nofc approve of, as being disadvantageous to us, 
since by such change the services of coolies would 
he lost just as they were becoming somewhat trained 

to the particular work we required of them, and 
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sixty men, useless to us while coming from and 

returning to their homes, would have to he fed and 

paid during the time thus occupied, adding nearly 

thirty-three per cent, to the cost of employing them. 

As, however, the Mir seemed resolved to supply 

coolies only on these terms, objection was not pushed. 

The sixty maunds of rice forwarded from Srinagar, 

and the hundred and thirty-five maunds of ata 

* 

ordered of the Mir, had already beeij forwarded to 
our agent at Hispar, so we only had to take along 
certain supplies for ourselves, such as fowls, eggs, 
dried apricots, and sheep. The dried apricots of 
Nagar are very sweet and of excellent flavour, but 
only a limited quantity of them could be obtained, 
as the Mir said the inhabitants lived on them, 
seldom getting any meal or ata, and at this season 
the supply was about exhausted. Why the people 

did not have ata at their disposal we did not under- 

* 

stand and did not like to ask the Mirf but the fact 
that he was able to supply us at a good price with 
one hundred and thirty-five maunds, 10,800 pgunds^ 
of it lor use in feeding his coolies made us suspect 
that he reserved in his own hands the monopoly of 
that article of subsistence. 
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We had ppeviously ordered forty aheep for the 
expedition, A large number of sheep, each led 
by its owner on a cord, were brought forward, and 
forty of the best selected, taken over, paid for on 
the spot, and marked in blue for identification. 
The Nagar, like most Himalayan sheep, are small, 
and, probably, owing to active habits and scarcity 
of fodder, lean. Instead of paying, as in Baltistan, 
about two rtipees per head, which is all they are 
worth, we were here obliged to pay five. 

The sheep selected, the Mir inspected our loads, 
lifting several of them to satisfy himself that they 
were of proper weight and did not exceed the 
sixty pounds, which had been agreed upon as the 
weight for loads under ordinary conditions. Having 
expressed himself satisfied with their avoirdupois, 
as darkness was approaching and all necessary 
arrangements had been settled. His Highness, after 
repeatedly Assuring us that he and all he had were 
to be ours while in his territory—as we by this time 
fully understood for a very substantial considera¬ 
tion—made his salaam, saying he would escort us 
out of Nagar in the morning, and rode away, 
followed by the multitude of his subjects who had 
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remained on the groimd during the whole pro¬ 
ceedings. 

Feeling quite done up by the day s exertions, 
the morning march through the almost pathle^ 
region, the preparations for the further j oumey, 
and the afternoon work with its constant wagging 
of tongues—for the Mir, Sher Mohammed, and the 
Wazir had all talked at once for hours—we turned ^ 
into OUT tents, blackened inside witi swarma of 
flies which had taken shelter in them for the night, 
with the one thought. Oh, to escape from the bad 
water, the heat, and the flies, to the ice-cooled 
atmosphere of the glaciers. 
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CHAPTER III 


Nagur to Hispw—Wild and dttolous V'ldlBf of ttispar BiTBf—LomWar 
Bhoira hia Coloun—A^aat greeta lu at The Village wkI 

ita Inhibitanta—Method of AltHudfr^omputatioii during Expedittoe 
—Hiapar to Chokutane—Cwliea prove cofnictoTy—To Mukorum— 
Hfugetum-^-Reconniusaaace from Height ohovc Haigatum Gamp 
Distributing EatioDa. 

* Thd nesifc morning, 30th June, we were off at day¬ 
break. Having climbed the hill to the terrace 
on frhibh the palace stands, we were met by the 
Mir and his suite, who accompanied us to the con¬ 
fines of the village, where they took their leave with 
wishes for a successful expedition. From this 
point a splendid, broad-topped, high snow-mountain 
was seen to the south-east, a huge canopy of gilded 
glory in the early sunhght, looming up a long 
diftt.fl.TiOR off beyond the Hopar glacier. The Mir 
called it the Shenish Shish, whiih in the Nagar 
dialect means Golden Hill, 

Ponies and donkeys were now left behind, only 
coolies being available for transport. The next- 
two marches to Hispar, covering a distance, accord¬ 
ing to the Mir, of twenty-nine miles, though the map 
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makes it only eighteen, follow the course of the 
Hispar river through a narrow valley even wilder, 
more desolate, and desert, than those already 
traversed. We crossed the lower end of the Hopar 
glacier, and mounted the hiUsides above the 
southern bank of the river to Huru, a small grazing 
ground, beyond which the path descends again to 
the river, which it follows to Hispar. 

This valley is walled in on both sides hy steep 
slants composed of alternate strata of alluvium, 
sand, gravel, and pebbles, interspersed with bbulders 
of various sizes, to a height of one to two thousand 
feet above its bed, upon which are superimposed 
tali of similar materials fallen from elevations still 
higher, through the whole thickness of which the 
river has cut its way, leaving the ragged walls 
either vertical or descending to it in very sharp 
inclines. Much of this may be glacial deposit, 
but fiom the stsatiheation it may be ii^erted that 
water has been also an active factor in its deposition. 
These waljs are gashed at short intervals by deep 
ravines washed out by floods, and are eroded kill 
further by rock and sand>avalanches, which occur 
frequently and fill the air with clouds of dust. 
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Where the valley widens out in places a scries 
of terraces of similar formation exist. Many large, 
erratic boulders bestrew the valley and lie in the 
river, their tops, projecting above the surface, being 
polished by water action. The whole valley for 
fifteen miles below Hispar is a region of desolation, 
covered with the ruins resulting from its former 
contests with ice and water. 

' On these crumbling slants the narrow path, in 
many places ohlitorated and in others scarcely wide 
enoilgh* to set foot upon, winds up and down over 
verdureless spurs and along the edges of insecure 
precipices to Hispar. The angry river, which haa 
played such sad havoc with its siuroundings, has, 
fortunately, to he crossed only twice, the second 
time by a bridge composed of Wo long, slender 
planks without any railing. Not realising that we 
were quite accustomed to primitive methods of 
crossing r^ers, the Mir, to our amusement, sent 
forward a massive, cotton rope, as thick as a man s 
arm, which, being stretched across the bridge and 
held taut by four men on either side, served as a 
balustrade for those crossing to hold on to. 

Somewhat more than halfway to Hispar, we 
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C3>tnped on £1 sand-fl&t sparsely decked with grass. 
The kmbardar was ordered to send out coolies to 
collect fuel from some brushwood which grew near 
by in sudicient quantity. Later the khausamah 
came to our tents and said the lambardar demanded 
of him a rupee for the wood provided, and also several 
days* wages for fifteen coolies whom we had never 
seen, but who, he asserted, had been sent out to 
repair the path. The lambardar was summoned, ' 
and told he must distinctly understand that we 
were not tiros in exploration, that we were* not 
responsible for the construction or repair of the 
Mir s routes, and woiUd not pay any one for such 
services. Further, that w© were now in an un¬ 
inhabited region, where fuel was free to any on© 
who would gather it, that we would not pay him 
or his coolies one anna for collecting it, and the 
sooner he ceased such demands the better for him, 
as his conduct would be reported to thg Mir. He 
was also told that he and the coolies were now in 
our service, receiving double the wages they earned, 
that their time belonged to us, and a part of their 
duties was to collect wood as required. No more 
was heard from him on these subjects. 
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This was only one instance of extortion attempted 
in varions ways on many occasions. Tbe Nagar 
people evidently regarded us as lawful prey, and 
swooped down oti us like a swarm of vultures from 
every side, determined to make the most of this 
rare opportunity to feather their nests. When 
we reached Hispar the next day, the agent poured 
into our ears stories of attempted extortion on him, 
'that were rnost surprising. From this kind of 
dealing we must exempt both Sher Mohammed 
and the hlir, who, so far as we know, always acted 
in strict accordance with their agreements and 
promises ; but on more than one occasion, to the 
detriment of our interests, their orders failed to 
be carried into effect through the disobedience of 
their subordinates. 

The next morning at ten-thirty o’clock we reached 
Hispar. This village consists of a collection of 
stone and mud-houses with the usual flat roofs 
built upon a none too fertUe alluvial fan, the com¬ 
ponent parts of which have at various times been 
poured out from the Yengutsa naJa. The fan 
receives its fertilising water from the Yengutsa 
glacier, the tongue of which has encroached con- 
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siderably upon its soutbem and western portion. 
We were met by our agent, the ex-police officer, 
the village lambardar, and a majority of the male 
population of the place, in whose simple, monotonous 
life the arrival of such a caravan is as important 
an event and is made as much the occasion of holi¬ 
day festivity as is the advent of a national or religi¬ 
ous fete among the more artificial peoples of the 
West. The festive proceedings, however,* were^ not' 
of a very demonstrative order. There were no horse 
or motor races, no Olympic games, no merfy-go- 
rounds with their clanging, ear-splitting music, 
no peripatetic roulette tables, no Punch aud Judy, 
no Ferris Wheels, no penny-in-the-slot devices, no 
vending of quack nostrums or cheap confections, 
nor other simple amusements such as arc considered 
fitting to amuse a Western holiday-multitude. The 
celebration here, more dignified and aesthetic, con¬ 
sisted in a ces'^ation of aU work, and* a gathering 
of the villagers into silent groups, w'hich absorbed 

tbemselves in rapt contemplation of every move- 

* 

ment of the newcomers, till they had pitched and 
arranged their camp and retired within their tents, 
Mr, Hogg, who, from his appearance, might have 
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been a Robinson Crusoe, had patiently stood guard 
over our supplies for three weeks, the greater part 
of the time alone, as the topographers had been 
occupied for more than two weeks upon the glacier 
higher up. He appesired much reheved by our 
coming, and said he was glad to see a white face 
again. 

* And so you are going on,’ he remarked. * There 
hre |teopI« in^GiJgit, you know, -vidio say you will 
never get up the glacier,’ And then he related his 
experience with, and expressed his opinion of, the 
Hispar villagers, who were starving, owing to 
deficiency of crops for eight summers, and yet not 
a coolie could be trusted to carry a letter. 

‘ Come,’ we said, ‘ you take too dark a view of 
things, having stayed here so long alone. This is 
not the first time such prophecies have been made 
to us. Of course we are going on, and to the very 
top of the Hispar Pass, where we expect to find our 
footprints made nine years ago on our ascent to 
the pass from the Biafo glacier.’ 

* Wait till you have lived among these people 
a few weeks,’ was his reply, 

Hispar villagers were certainly an odd lot. When 
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offered a chance to get paid work, they seemed none 
too eager to avail themselves of the opportunity, 
and it was only after considerable persuasion that 
they could be induced to do work for us, even at 
the high wages we were paying, in accordance with 
our arrangement with the Mir, Perhaps in this 
respect they were only human, for a similar anomaly 
has been observed among the unemployed nearer 
home, who clamour so loudly for Go^erntoenfc aid. ' 

There seemed, truly, to be a great dearth of grain 
at Hispar, for when the topographers first ^ived 
there and offered money to the coolies to carry 
their instruments, the latter handed it back, saying 
they could buy nothing with it, and would prefer 
a seer or two of ata instead. The topographers 
also reported they had seen the people go into the 
fields and eat grass. Perhaps, being unacquainted 
with the customs of the inhabitants, they may have 
been mistaken' as to what herbs were employed for 
food. Later, when the coolies found they were to 
have both food and wages, they became abnormally 
keen on both, but remained indifferent to rendering 
services in return, in this respect differing in no 
degree from other Nagar cooHes. 
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We remained two days at Hispar, to rearrange 
loads and prepare for the ascent of the glacier. 
Incidentally we looked at the tongue of the Hispar 
and Ycngutsa glaciers, but did not give them the 
attention that would otherwise have been given, 
because Drs. Calciati and Koncza had observed and 
surveyed them in common with the rest of the 
region. Their report will appear elsewhere, Ob- 
s^^tion of these two tongues formed a part of the 
work done by ^Ir, Hayden for the Indian Geological 
Survey in 1906. Hie work in this region signalised 
the beginning of a newer era of methodical investigar 
tion of Himalayan glaciers. The systematic study 
of the movements and other phenomena of glaciers, 
which has for some years been carried on in Europe 
and America by glaciologists has opened a field 
full of interest to those engaged in it, WTien one 
considers the much wider field offered by the great 
Asiatic glaciers, it is earnestly to be hoped that the 
work so well begun in Kumaon, Lahaul, and Kash¬ 
mir ill be supplemented in years to comer by that 
of other trained investigators, until in the not 
distant future which is bound to come in all things, 
the Himalayan glaciers will be made to yield their 
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manifold treasureB to the eye of the expert, from 
whencesoever he may come. 

Himalayan glacial investigation has also its utili¬ 
tarian side in helping to avert dangerous debacles, 
which occur when unsuspected or unwatched glacial 
lakes burst their barriers, and come pouring down 
in huge volumes of water, mud, and debris, spread¬ 
ing death and destruction in their course. In 
Hunza Nagar, as elsewhere, menace of*thi 3 

lurks in the ice-ramparts of many glaciers, and the 

■■ 

more they are visited and reported upon, the 
greater will be the safety of its inhabitants. 

As the future of mountaineering lies largely in 
Asia, so also does the scientific study of glaciers. 
If only a Himalayan love-philtre, like that of 
Brangane, could be prepared and administered to 
the coolies to attract them to the glaciers, the path 
of future glaciologists would be rendered smoother 
and more certain. • 

In connection with the subject of the survey of the 
two glacial tongues near Hispar, it may be poted 
that Mr. Hayden’s stations were marked in black, 
while those of our expedition, both here and higher 
on the Hispar glacier, were marked in red. 
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Our camp was pitched near the edge of the 
Yengutsa morainO) twenty feet higher than the base 
of the highest building in the village. Our boiling- 
point readings for determining the altitude of Hispar 
were taken at the latter place. Aa during our 
expeditions to the Chogo Lungnia and Nun Nun, w e 
had readings at a lower Government station taken 
three times daily for us, while we were absent, and 
the station w^aa at Gilgit- From here 
onward our altitudes were computed from boUing- 
point^readings compared with simultaneous ones at 
Gilgit. Should the altitude now assigned by the 
Indian Survey to Gilgit be at any time found to bo 
inacematc, the eorrection ean easily be added to 
or substracted from our altitudes as given. The 
same would be true of our altitudes in the Chogo 
Lungma region computed in connection with read¬ 
ings at Skardo, and in the !Nun Nun with those at 
Dras as base-stations. The altitude at the base of 
the above-named building in Hispar thus obtained 
is 10^758 feet. 

On the morning of 4th July we left for the glacier, 
with sixty-five coolies in charge of a lambardar and 
a levy. We decided to keep to the left, or south, 
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baiik as far as the Haigatum branch. Passing at a 
mile and a half the tongue of the glacier, which will 
be elsewhere referred to, we ascended a fairly good 
path over ancient lateral moraines for a distance 
of about four miles, when the majority of the coolies, 
who had been grumbling all the way, threw down 
their loads and refused to go farther, giving as a 
reason for such behaviour the weight of the loads, 
which they asserted were too heav^’. ^This 
evidently, only a pretext, as many of the loads 
weighed only thirty-five pounds, instead of the 
sixty they were ordered and under obligation to 
carry. Three coolies were cariying only apologies 
for loads, one a bat-box, and another a primus 
stove in its box, both together not over ten pounds 
in weight. 

It was noticeable here, as has almost Invariably 
been the case, in our experience, in similar instances 
elsewhere, that those who were bearing«the heaviest 
loads of sixty pounds or somewhat over, and who 
marched* at the head of the column, were no^ the 
ones who began to complain. It was the rag, tag, 
and bobtail, of the caravan, the element which, 
previous to starting, sought out the lightest loads 
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and ivas detected in dividing loada into two parts, 
HO as to carry as little as possible, that made the 
trouble. Sedition in the case of coolies, as in that 
of other bodies of unthinking persons, is a contagious 
affection, which, when once it breaks out, soon 
permeates the whole. 

After long parleying between the mutineers and 
the lambardar, in which we took no part, they all 
tibcjjinued toi Jpr two miles to a camping-place at 
Chokutens, where, depositing their loads, they 
sullenly withdrew some distance downward, sajring 
they would return to Nagar, and left us to pitch 
camp as best w'e could. This behaviour caused us 
to recall the warning words of our agent at Hispar, 
and to have misgivings as to the outcome of the 
expedition. To have our belongings dumped down 
unceremoniously scarcely six nules from Hispar 
on the first day’s match, and an easy march at that, 
a thing that Jiad never before happened, was not , 
an auspicious beginning to our glaciological in¬ 
vestigations, and indicated a very unpromising 
spirit on the part of the coolies ^ but we did not 
show any concern nor attempt to call them back, 
considering it advisable to leave the management 
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of them entirely in the hands of the lanvbardar, 
who had been placed in. charge of them by the Mir, 
Paying no attention to their movements, we pro¬ 
ceeded in a leisurely manner to open the loads and 
put up tents, telling the lambardar and levy they 
must manage the coohes. They followed them, 
and after a time succeeded in bringing them bach, 
though without holding out any hope that they 
would go any farther. The next moj^nin^, howQj?^, 
they took up their loads and marched on. During 
the succeeding ten days they gave consiS-crable 
trouble, mutinied once or twice daily, and received 
numerous good thrashings from the lambardar, who, 
contrary to our expectations, developed into quite 
an effective caravan-chef. Affairs continued thus 
until, in answer to an urgent demand on our part, 
the Mir sent strict orders to them to obey us and 
carry the stipulated loads. The altitude of the camp 
at Chokutens was 11,762 feet. • 

The second day’s march took us over steep hill¬ 
sides, dver tali composed of rock-debris, over the 
tops of old moraines, and across the broad mountain- 
slant called Makorum, running steeply down to the 
Hispar between two branch-glaciers. We were 
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obliged to descend to the ice at the openings of 
these branches, and cross the uneven, detritus- 
covered surfaces of their junctions with the Hispar, 
These glaciers originate in exceedingly precipitous, 
serrated mountain-walla, which enclose them. All 
the mountain-barriers plunge sharply down to the 
glaciers here as elsewhere in the region. The 
clambering up and down the shaggy slopes, tali, 
atid^noraihes, ^nd over the still rougher debris- 
covered ice-Mllocks on the glacier, was slow and 
fatiguing work; six or seven miles daily was all 
one could expect of the coolies. 

We reached the east side of the Jlatorum glacier 
at four P.sr., and found a small, grassy ma-idan 
about a hundred and fifty feet above the ice near 
its junction with the Hispar, which afforded a good 
camping-place. Its altitude was 13,123 feet. 
During this march we had constantly in view the 
opening into tfie Hispar of its first, large, northern 
branch, the Lak, nith its huge, west, lateral moraine 
sweeping around in a splendid curve. The "moun¬ 
tains enclosing the lower portion of the Lak rise so 
precipitously from it that they form what might be 
termed a gorge, through which it passes to join 
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the ffispar. Its surface at and above its junction 
with the Hispar is exceedingly rough and heavily 
covered with debris. 

On the third day’s march we crossed two more 
branch-glaciers, and reached Haigatum at two- 
fifteen P.M. Here, at an altitude of 13,671 feet, 
and about three hundred feet above the glacier, a 
smooth I agar, as the natives call a spot suitable for 
a camp, covered with grass and dxijirf-trillows^iv'as 
found, on which w-e camped. On the hillsides 
along tins march dwarf-willows, adorned with a 
plentiful crop of catkins, grew luxuriantly. The 
dwarf-wiUow is distributed all over the Karako¬ 
ram region on mountain-slants, maidana, ancient 
moraines, and on the edges of watercourses. Where 
the soil is fertile and well watered, it grows with 
a strong stem to a height of twelve to fifteen feet 
and more, diminishing in size as the soil becomes 
more barren and the altitude greatei^ till at 14,500 
feet, where it ceases, it is a small shrub about a foot 
high. Tt is the last wood-growth seen on moraines. 
Its leaves are, proportionately to their width and 
actuaUy, shorter than those of the ordinary willow. 

Two hours after leaving Makorutn, at an altitude 
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of about 13,300 feet, we met with the first neve-bed 
on the Hispar. This was really a large avalanche- 
bed, formed, probably, during the preceding winter 
or spring. It sloped ^om south to north, and was 
covered with longitudinal, rather ragged ridges, 
which bore on their crests nieve penitente'pnuiaolea 
in various stages of formation, many being fully 
developed and of conical or longitudinal shape. 
Xhe^^ong *dia^eter3 of these oriented with the 
ridges from south to north. 

A march of an hour and a half the next day 
brought us to the junction of the Haigatum glacier 
with the Hispar. Soon after starting, another n^v^- 
field was crossed, over the upper part of which 
avalanches fallen from above had passed. These 
avalanche-beds presented formations similar to those 
seen on that of the previous day. Rounding the 
shoulder of the spur bounding the Haigatum open¬ 
ing we camcfe to a collection of dilapidated, atone 
huts, at some distance below which, between tw'o 
morames, a small, level, grassy spot facing the 
Haigatum glacier was found, sufficiently large for 
two tents. This we took possession of. Higher up 
were two similar places, on which the guide, porters. 
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and servants, pitched their tents. The coolies im¬ 
mediately set to work to repair the huts, and built 
others, so that in two or three hours the whole caravan 
was conveniently housed in a village of stone huts. 

As the day was cloudless, and it was not yet ten 
o’clock, we left the servants to establish the camp, 
and ascended the rock-arete behind to a projecting 
ledge about eight hundred feet above the huts. 
Not far above the latter stood a substantial, ^one 
cairn, evidently the one mentioned by Sir Martin 
Conway as built by his party at this place. It 
was searched for notes, but none ivere found, and 
we think Conway does not mention that any w-ere 
deposited in it. Notes have been placed in every 
cairn we have built, both on glaciers and peaks, 
which those coming after us might use for reference, 
and care has been taken that no coolies should see 
this done, as they would almost certainly appropriate 
any box or jar containing notes, where caims might 
be left within their reach. We have never found 
a record in any of a number of cairns we have come 
across. Possibly records may ha ve been deposited 
in them and afterwards found and removed by the 
natives. 
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From the ledge a. remarkably fine view was ob¬ 
tained of the Hispar glacier from near its lower end 
to the Hispar Pass twenty miles above, of the 
entrances of the great unexplored branches on the 
north side pouring their tortuous moraine-covered 
streams far into the main glacieT, and of the tower¬ 
ing, shattered summits rising behind them. Also 
to the south, directly beneath, of the whole course 
of the Haigalum glacier, its upper end of virgin 
whiteness, its lower banded by moraines, walled 
in onits south-east side by a gUttering, snow-white 
barrier covered with ice-falls, rising at several 
points into massive, heavily corniced, white peaks. 
Near the south-west end of this harrier at its lowest 
point an exceedingly steep ice-wall with corniced 
brow descends to the Haigatum, obviously the so- 
called Nushik La, which, from its appearance, one 

could scarcely conceive of as a pass. 

The woiyierful scene spread before us was as 
clear as a printed page, and from it we could read 
and map out without hesitation the wprk of the 
coming weeks. As we looked up the Hispar glacier, 
the surface of which, up to this point, is a confused 
mass of debris-covered hiUocks, and saw the slender 
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tongue of white ice, which here appears among themt 
broaden aa it ascends until it sweeps across the 
glacier from side to side, Savoye remarked, ‘ A few 
hours more of moraine, and then aE smooth ice 
to the pass,* 

Then we turned our glasses to a sheer anow-waU 
on the south side of the Hispar, far above, betw'een 
two peaks surmounted by an airy, reversed snow- 
comice, which was recognised aa th^ Aldhori Col, 
where Mrs. EuEock Workman 'svith the guides 
Petigax and Savoye had arrived early one morning 
some years before when seeking a passage to the 
Hispar, It made one shudder to see the veiy spot, 
on the edge of the delicate snow-ruffle, to which, 
held on the rope by the other two, each had crawled 
to have a glimpse down the two thousand feet of 
space that separated them from the Hispar. 

At the upper end of the glacier, some distance 
north of the Hispar Pass, looming ab(»'-e the ice- 
falls which break down from its base to the glacier, 
appeared a pointed triangular snow-peak, which had 
attracted our notice nine years before from the Biafo 
glacier and the Hispar Pass, and again four yeans 
later, on our first ascent of the Col des Aiguilles 
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at the source of the Hoh glacier. Now, seeing it 
for the third time beckoning to us in all its untrodden 
beauty, we felt its charm anew, and, for the moment, 
forgetting we had come to this region to explore 
glaciers, renaarked to Savoye, ' If possible, we 
must climb that peak,’ to which he assented with 
alacrity. 

Having completed our reconnaissance and taken 
photographs, #ve descended to camp, where the 
servants had everything in order. Our tents were 
prettily situated about fifty feet above the glacier, 
and protected from wind by the high moraine 
behind them. This was named Haigatum Camp. 
Its altitude was 14,372 feet. In the afternoon the 
levy was ordered to our tents to see if his knowledge 
of the region was equal to his professions. He was 
by no means a valiant-looking man, but he had 
all the way up boasted that he was well acquamted 
with the topegraphy at this point. 

We said to him i ‘ You have heard of the Nushik 
La, l^ve you not ? * ► 

He replied: ’Yes, I have heard that there is 
such a pass,’ 

We continued: ‘ Now look out over the glacier 
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at that long snow-wall and teU us where the pass 
is.’ 

He looked up and down over the Haigatum monn- 
tam-baxrier, and, after a few moments, said he did 
not feel quite sure. 

‘ Tell us where you think it hes.’ 

He examined the barrier again in a hesitating 
manner, and finally confessed he did not know. 

We said; ‘That is sufficient. You^majf go. We 
will find out for ourselves.’ 

So much for the levy, whose vaunted topographi¬ 
cal knowledge proved to be as slight as his capacity 
for controlling the coolies, for which latter purpose 
he was employed. 

As the coolies had been supplied with food for 
three days at Hispar, rations were first served out 
to them at this camp. The distiibutiou of these 
during the expedition was entrusted to the porters. 
To simplify this procedure, two tin measures had 
been provided, one holding accurately one seer, or 
two pounds, of rice, and the other one seer of ata. 
One seer of either was the daily ration for each 
coolie. The two measures difiercd somewhat in 
size. Shortly after the distribution began, a porter 
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came to Dr. Workman’s tent and said the eooiies 
objected to the measures as not being correct. 
Taking a new Salter’s spring-scale. Dr, Workman 
went to the place where the assembled coolies 
surrounded the porters and grain sacks, called the 
lambardar, the levy, and two of the coolies, who had 
refused to take their rations, to be witnesses, and 
weighed one measure filled with ata and the other 
with ric^ befere their eyes. When all had examined 
the scale and found that the measures gave them 
full weight, they announced the fact to the rest, who 
received the information with grunts of satisfaction. 
The accuracy of the measures was never again 
disputed. It was characteristic of these coolies 
that though, left to themselves, they would never 
carry a full load, nor, when sent to fetch wood, 
bring even half a load, and wordd loot grain on 
every available occasion, they would exact the last 
atom of rations and the last farthing of wages. 


CHAPTER IV 


Clur&ct«r of Hiispar MoimtainA — Niishtk La— Previous Grosamg and 
UnauocKaful Attempts—Ascent of Ice-WjiU East of tlie Ktishik— 
SUrt at two isf.— Steep Slopes—Reach Mamelon at 18^000 Feet — 
Nuehik La inipaasiiblo—Ghimgcs in ELllljIqjrii P&£$e5 and Glocierf — 
2Tieve Penitente—-Formaticjii of C»Bt of lofi-WaU—AflCent of Tnple 
Coiioice Peak—Ardoous Descent in soft Snow —Scarcl^ for Kunjut 
Peakv — Return to Hai^tum Camp—Eidi^es on K^ni-Slopes — Betrt&t 
of Mn'iigatuni Glacier as shown hy Lateral Moraines. 

i 

The mountains enclosing the Hispar and its branches 
aia characterised by their extreme steepness and 
greatly broken surfaces, being seamed by gorges 
and ravines at all altitudes. In addition, their 
higher parts and the entire slopes of those on the 
south-east side of the Haigatum and south side of 
the Hispar are heavhy coated with ice and snow, 
which settle into hanging glaciers and seraeked 
ice-falls on their flanks, and festoon their ridges 
and apices with great, stratified cornices, sometimes 
even double and triple in character. These, break¬ 
ing away, frequently give rise to avalanches, which 
sweep the whole mountain-flanks down to and over 

a considerable portion of the glaciers. Hence the 
60 
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mountains are not only difficulty in most caaes im- 
possible> but also very dangerous to cUmb or even 
to approach. 

Opposite Haigatiun Camp two twin-peaks raised 
their heads from the south-east wall of the Haigatum 
glacier to an altitude of over 21,000 feet. The wall 
beneath them fell away to the glacier in an almost 
unbroken series of ice-cascades. If either of these 
peaks ccfuld ];)e ascended, an extensive and, topo¬ 
graphically, important view could be obtained. We 
remedied a day in camp while Savoye and Rev made 
a reconnaissance to find out what the chances of 
an ascent might be. They succeeded in scaling the 
cascaded wall to a snow and glacier-covered plateau, 
at about 20,000 feet between the two peaks, but here 
found the faces of both peaks to rise so precipitously 
and their tops to be so fringed with cornices that 
further progress was impossible. 

Such is yie nature of the mountains surrounding 
the Nushik La or Nushik Col, which, as already 

said, is the lowest point on the south-e^st w'all of 

■■ 

the Haigatum glacier near its head. 

On 9th July, with light tents and provisions for 
two days carried by fifteen coolies, we ascended the 
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Haigatum glacier and crossed it to a 8now*plateau 
east of the base of the slope leading to the Nushik 
Col, as near the mountain-wall as was judged to be 
safe from aTalanches. Here we camped at 15,072 
feet, sending the coolies down to Halgatum Camp 
with orders to return the next day at noon. 

Considerable interest attaches to the Nusliik La 
from the fact that for many years it has been spoken 
of and "written about as affording a pa|sag€^ between 
Baltistan and Nagar via the Kero Lungma. The 
natives are said even to have taken animals o'^er it 
in former days. But when such testimony as exists 
is sifted, there appears to be no record within the 
memory of living man of any one having crossed 
it except foiir members of Sir Martin Conway’s 
party in 1892. Even as far back as 1861, when 
Colonel Godwin-Austen ascended the Kero Lungma 
to the top of this so-caUed pass, and, finding it 
corniced as at present, was obliged return, 
nothing definite appears to have been known about 
it. Later, Major Cunningham followed in Colonel 
Godwin-Austen’s track, and reached also the summit 
of the pass or col, but, finding it corniced and a steep 
ice-wall beneath it, prudently retraced his steps 
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without attempting to descend towards Nagar. Dr. 
A. Neve reports trying to reach Nagar from Arandu 
by w'ay of the Nuahik in 1S96, but w'as unable to get 
over it. 

Early in July 1892 Major the Hon. C. G. Bruce 
and Mr, 0, Eckenstein, and, tweh'e days later, 
Mathias Zurbriggen and Mr, Koundebush with 
some coolies succeeded with eonsiderable difficulty 
in crossing the^pass and descended the Kero Lungnia 
to Arandu. These are the only four Europeans 
knowh to liave crossed it. Their accounts make it 
evident that this in 1892 was not a route available 
for loaded coolies or caravans. 

Our interest in the pass having been awakened 
by the endeavours we had made during our expedi¬ 
tions to the Chogo Lungma, Hoh Lumba, and AJehori 
regions In 1902 aaid 1903 to find passages over the 
mountain-barriers from these regions to the Hispar 
glacier, including an attempt to cross the NusMk 
La itself, which had been frustrated by the refusal 
of the Basha coolies to go, and being now on the 

m 

ground, we determined to avail ourselves of the 
opportunity offered to examine it. 

During our careful study through field-glasses of 


64 THE CALL OF THE SNOWY HISPAR 


the steep, avaUnche-scoFed ice-wall beneath the 
Nushik La two days previously from the ledge above 
Haigatum Camp, we had seen, what was here 
even more apparent, that it was so difficult and 
dangerous on account of its gradient, the character 
of the snow covering it, and of its exposure to 
avalanches which might at any moment be caused 
by the breaking away of the cornice that fringed 
its whole sky-line, that no one b^^t a 'foolhardy 
person reckless of his life would attempt to scale it. 

Further to the east, the slopes, though*more 
broken by faults, schrunds, and seracs, and, in places, 
apparently steeper and also overtopped by stratified 
cornices, appeared to offer a better passage to asnow- 
mamelon high above the Nushik La on the brow of 
the wall. After another careful examination, we 
concluded to try to ascend the wall to this mamelon, 
which would give a clear view of the Nushik La. 
To accomplish this with a reasonably regard to 
safety it would be necessary to start very early 

in order to get down again by noon, by which time 

■ 

the daily cannonade of avalanches started in. 

At one A.Ai. Savoye called us. We Jumped out 
of our sleeping sacks, and, in an hour, after a meal of 
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coffee and biscuit, the party started, roped in two 
caraYans of three persons each, the leaders carrying 
candle-lanterns. No coolies accompanied us, pro¬ 
visions and iustruments being taken by the different 
members. Savoye led upwards, without haste, but, 
in spite of the darkness, with great certainty, though 
the route up the broken surface was necessarily 
a circuitous one, never once being obliged to return 
upon the track, *thus showing how thoroughly he had 
studied the ground the previous afternoon. 

For the first two and a half hours the exceeding 
steepness of the gradient was the chief thing observ¬ 
able, as darkness veiled all surrounding objects. 
That we nearly circumambulated two great s^rac- 
beds became evident by the ^Finding of the course 
pursued. Glimpses were caught here and there of 
great, cxuving ice-pinnacles, appearing harmless 
and stolid in their nocturnal environment, which 
a few hours lifence, when burning susdight had been 
switched on them, would lose their stolid appearance, 
aud, their snowy crests, softening under the heat 
, thus applied, might break away and plunge down the 
slants, bringing woe to any one or thing standing 
in their path. 
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As the first glimmer of dawn flickered across the 
long scarps we had climbed and the still abrupter 
ones to come, we sat down for breakfast in the broad 
bed of an avalanche that had fallen the previous 
day* Though no one said so, every one felt and knew 
that the others felt, this was a spot to be avoided 
altogether on the return. 

Da\vn is beautiful in the plains when heralded 
by the swish and twitter of iniflimerable song¬ 
birds ; lovelier still at the bases of the hills, when 
shafts of dark violet flare up the spurs, turning to 
pale mauve and pink as they dart upward into 
the advancing light; most beautiful of all, higher 
yet above the abodes of man, beyond even the 
voice of the high-flying chough, where, as the curtain 
of darkness which has held the upper world in its 
inky grip is uplifted, glaciers, aretes, and peaks, 
hitherto unseen, are revealed, spreading out on all 
sides in the calm, simple magnifiefcnee of ante- 
sunrise lighting. 

For the next 1560 feet we were busily engaged 
in finding a path through serac-areaa, ascending very 
steep n^ve-slopes, and rushing certain passages 
under ice-walls overhanging deep sebrunds and 
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fringed with, inseciire cornices. There was, perhaps, 
no immediate danger here at that eajfly hour, but 
later, on the descent, every part of this section 
would be full of threat, and the prospect of returning 
through it was disquieting. 

Attempts were made to measure three of the 
steepest slopes with Abney’s level, which is scaled 
to 60°, but it was found, as in the cases of those 
of Moun^ Ni»ve Penitente and D41 in the Nun 
K lin region, that the scale was not sufficiently high 
to measure them accurately. Judging by the 
excess shoU''n by the index over the scale markings, 
as well as by a comparison with the perpendicular, 
they were at least 70®, and perhaps somewhat over. 
Eckenstein’s estimate as gix’^en by Conway of the 
gradients of tlie slopes he ascended farther west 
on the Nusbik La wall was at most 52^“. 

At last a long, gently-ascending terrace was 
reached, diaectly beneath the great mamelon we 
had been aiming for. The terrace, which was an ice- 
ahelf.covered with n^v^, was about thirty feet wide, 
and was separated from a perpendicular ice-wall 
beneath the mamelon by a wide, radiating, starhsb' 
shaped bergschrund of unknovtm depth. From the 
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brow of the mamelon projected a huge overhanging 
Bnow-ruffle» resembling a colossal expanded cobra’s 
hood. 

After crossing one of the radiations of the schrund 
on an insecure snow-bridge, and after considerable 
step-cutting, we stood under the farther edge of the 
ice-wall, here somewhat diminished in height and 
free from cornices, but by the narrovriitg of the 
shelf brought directly over anothm* ice-precipice 
falling sheer for several hundred feet. Savoye 
attacked the w all at this point with his axe, making 
a steep stairway, up which we all clambered to the 
surface of the lower part of the mameloii. 
Ascending this upper surface some fifty or more 
feet, we reached the top of the great n^ve-mound 
at a height of 18,000 feet, east of the Nushik La 
and overtopping it by at least 1200 feet. 

The latter was now in full view below, and we 
could judge of its dangerous condition even better 
than when looking up at it from the glacier. With 
its continuous snow'-comice running from end to 
end of its top, and the sharply descending avalanche- 
channelled ice-wall beneath, it reproduced exactly 
the conditions existing on the Eolucho Col, which, 
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by great good lucli, Vp’e succeeded in crossing with 
a coolie'Caravan without serious accident in 1903, 
though it might not be again, in years, in a condition 
that would permit of a second, passage.^ 

It w’as evident that the route apparently taken 
by Eckenstein and Bruce in 1892, as described by 
Conway,® was now in 1908 impassable. That they 
got through alive can only be accounted for on the 
supposition tj^at the conditions on the wall have 
changed for the worse since that time, a perfectly 
reasonable supposition. Zurbriggen chose a safer 
and more practicable route. His route up the wall 
starting in considerably east of our starting-point 
must have crossed our route about halfway from the 
glacier to the top of the ridge, and have come out 
at a snow -mound on the upper edge, which could 
be seen to the west of and several hundred feet 
below our mamelon, not far from the Hushik La. 
That coolies were taken over any part of this wall 
is remarkable, for we feel positive that not one of 
our Hagar coolies could have been induced to follow 
us loaded up the appallingly steep and dangerous 


« Vide of thi pp. 

^ Vide (Htmi-inj anJ m tht -Hint 


70 THE CALL OE THE SNOWY HISPAR 


face of the wall, as we found it. At any rate, 
the Nuahik La cannot be regarded as a pass in the 
proper sense availahfe for travellers with coolie- 
caravans, If it can be called a pass at all, it is 
only a mountaineer’s pass. Its difficulty, however, 
lies Tivholly on the Haigatum side, for the descent 
to the Kero Lungma is easy enough. 

Great changes are known to have taken place 
in Himalayan passes. The Jlustagl^ pass readily 
occurs as an example. A trade caravan route into 
Oeiitral Asia is said to have formerly existed over 
this pass, but it fell into disuse on account of the 
increasing snow, and the pass had become thor¬ 
oughly a mountaineer’s pass when Sir Francis 
Younghusband crossed it from China in 1S87. Such 
it has remained since that time, and such it was 
found by Ferber, who ascended it from Baitistan in 
1904, quite impracticable for loaded coolies. It is not 
surprising that such changes should result from the 
operation of the mighty natural forces always at 
work in great mountain-regions, where snow, water, 
and w ind, are constantlj'- building up, washing out, 
and tearing down, with a rapidity unknown at 
lower levels. 
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In. our oivn experience, variation in existing con¬ 
ditions has been observed on revisiting certain 
places. Cornices have been found where previously 
none existed, and changes in the structure of 
glaciers, have taken place. When we made the 
first ascent of K,oser Gunge in 18&9, no snow was 
met with on its rock-face towards the Shigar valley, 
till an altitude of over 19,000 feet was reached. 
In 1902, the same time in the summer, the whole 
Shigar side was covered with snow down to about 
16,000 feet. In 1899 we found the Biafo glacier 
just above its lowest ice-fall seamed by great 
transverse crevasses, which ran across the whole 
glacier from one side to the other. On descending 
this glacier in 1908, in returning from the Hispar, 
the crevasses at this point were shorter and ran 
diagonally instead of transversely to the axis of 
the glacier. In 1902 the side of the Chogo Lungma 
glacier, at a point opposite the entrance of a large 
branch descending sharply from liigh mountains, 
lay at a considerable distance from a large lateral 
morhine. lu 1903, at the same point, the glacier 
was found pushed over hard against the moraine, 
the ice overtopping it, undoubtedly by the increased 
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pressure exerted by the branch in consequence of 
a large increment of snow in its upper parts during 
the preceding stormy summer and winter. 

On the ascent of the wall ure encountered several 
avalanohe>beds covered with nieve penitente of the 
pyramidal type, the pjn’atnids being eighteen to 
twenty-four inches high, and orienting with the 
slope and courses of the avalanches from east to 
west. The w'hole upper surface of the jnamelon 
and that of the nev6 for a long distance above it 
was scalloped into moderate-sized but very perfectly 
formed nieve penitente, many of the pyramids 
having hoods or fringes of ice that sparkled like 
brilliants in the sunlight. The pinnacles were ar¬ 
ranged in parallel rows, that swept around with 
the curv'es of the surface orienting in various 
directions. 

We stopped for some time on the mamelon, 
taking observations and photographs and studying 
the vievr, which was grand in the hlgfiest degree, 
including the unscalable rock-precipices of the 
giants towering above the north side of the Hispar 
and branches, W'hile tow ards Baltistan we recognised 
several old friends, and among them Haramosh, 
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liftmg tlieir crests above the Kero and Chogo 
Lungma glaciers. North-east, along the face of 
thft great snow-waH we were standing on, the most 
bizarre and rein6urkabie snow*soiilpturing we had 
ever beheld presented itself, though we afterwards 
found it equalled in strangeness by that on other 
portions of the same w^all higher up on the 
Hispar. 

The crest the waU rises at short intervals into 
elevations or peaks, composed of vast accumulations 
of snow and ice smoothly rounded on the east or 
rear side, but breaking down into perpendicular 
ice-precipices towards the Haigatum glacier; both 
they and the brow of the wall between them 
are scalloped out into most fantastic shapes, cleft 
by great chasms, and crowned with huge stratified 
cornices curling over with curves of marvellous 
complexity, which neither description nor photo¬ 
graphy can ^ive any adequate idea of. 

The first of these peaks rose half a mile away 
to a height of about a thousand feet above where we 
stood, and from the n^ve-field belli nd the mamelou 
three rounded shoulders with a small terrace 
between the two lowest led up to it, the faces of 
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each shoulder breaking down towards the Haigatum 
in manner described. We regarded the cornices 
decorating the edges of these latter with some appre¬ 
hension as to what influence they might exercise 
on our descent, for the dou’uw'ard route lay directly 
under them. The top of the peak was also corniced, 
but looked as if it might be accessible under free 
use of the axe. So we started upward again to try 
for it. After a pretty climb of an byur »nd three- 
quarters up the crisp neve-slopes, we reached a 
narrow shelf about forty feet from the extreme 
summit, directly under a tremendous comice, w'hich 
curved round above us like the lower fold of a 
gigantic turban. One end of the shelf ran directly 
into this overhanging fold, but the other end passed 
around to a point where the cornice no longer 
overhung, but slanted back at a steep angle. This 
was the only point from w'hich the actual summit 
could possibly be reached, but it was at best a most 
ticklish place to attack. 

Savoye proposed all should stop here while he 
made an examination to see whether it was safe 
to proceed. The porter next him unroped, in order 
to give him a greater length of cord and more freedom 
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- of movement, and the rest of m, crowded together 
on the shelf under the cornice, made ourselves as 
secure as possible, in case he should fall. He now 
attacked the steep face vigorously with axe and feet, 
and, as it was composed of rather soft snow, soon 
disappeared from sight, sending down showers of 
loose snow upon us as he dislodged it from his path. 
Much of the snow, instead of remaining on the shelf, 
slid off o\^r edge, and could be heard coursing 
down the face of the precipice below with an un¬ 
pleasantly suggestive slithering sound. This con¬ 
tinued for fifteen or twenty minutes, and, with the 
constant blows of his axe, told us he was using 
all his strength to conquer the last bit of the 
cone. 

Finally a shout came to haul in the rope, and in 
another minute he bounded down to us looking like 
a veritable snow-man, so encased was he in w^^hite. 
Ho reported^ having got within tweh'e feet of the 
summit, when he was stopped by three ice-comices 
rising one above another like steps, the last, running 
back in a flat slab of ice. He said cutting a path 
through these would take two hours or more, and 
he questioned whether it would be wise to spend 
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so much time for the short distance to be gained, - 
with the descent before us, which would hourly 
become more dangerous. We consulted our watches, 
and found it was ten o’clock. It did not take mnch 
discussion to decide that it was scarcely worth the 
candle to pierce cornices for two hours without 
gaming any real advantage, only to risk being 
buried on the descent by others that w'cre threaten¬ 
ing to overwhelm the downward patj^i. • 

Having taken readings, from which calculations 
give the peak an altitude of 19,000 feet, and photo¬ 
graphs, and having named it Triple Cornice Peak, 
we started down, although we would have liked to 
remain several hours longer for study and observa¬ 
tion. We descended as quickly as possible, spurred 
on by the fact that the sun’s heat had already 
softened the snow so much that below the brow of 
' the wall we sank into it to the knees and often to 
the waist with every step, as we thre^ed our w'ay 
around and over the s^rac and avalanche-beds, and 
down the steep slants. Snow-bridges that were 
hard and safe on the ascent w ere now^ treacherous, 
and the greatest care was required in crossing them. 
Avalanches, according to their volume, began to 
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DIFFICULTIES OF DESCENT li 

' si22le and boom around us, creating a nervous 
tension that impelled us to hurry on without pause, 
until camp was reached shortly after noon, where 

we could again breathe freely. 

Descending the sharpest slopes in the softened 
snow was not child’s play. It was impossible to 
foUow in the tracks of the leader, which ended two 
or three feet below where his feet struck the surface, 
without letting oneself go freely, and the momen¬ 
tum thus obtained caused one to sink in deeper 
still, and often to lose one’s balance on the insecure 
foothold where one landed, and to aouuder for a time 
helpless in the snow. It was also with difficulty 
that one foot could he lifted above the surface to 
take the next plunge, and a place had to he trodden 
out to enable this to be done. If one avoided the 
tracks already made and struck out in a new line, 
one’s feet and limbs were liable to become so firmly 
impaeted in»the snow into which they sank as to 
require assistance in loosening them so that they 
could.be drawn out again. Under such-circum¬ 
stances the descent at these points was arduous and 
fatiguing. 

On this ascent we did not neglect to look for the 
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so-called Kunjut pealcs Nos. 1 and 2, the latter of 
which, is placed on tlio Indian Survey map north 
of the Nushik La, at the head of the * Churi ’ glacier, 
the Pumarikish of our map. Until the mamelon 
at 18,000 feet was reached, we could see to the north 
of the Hispar only the serrated tops, apparently 
high, of the mountains rising immediately from the 
Pumarikish, Khatumburumbtin, and Sekambaris 
branches i but above this point, higher peaks behind 
them came into view, increasing in number as we 
ascende<l, till at the summit of Triple Cornice Peak 
a line of high peaks was seen extending along the 
northern horizon, from beyond the Kanibasar 
branch on the east to the western barrier of the 
Lak glacier. 

Which of the complicated assemblage of peaks 
to the north might be Kunjut No, 2, 24,580 feet, ive 
could not determine with certainty. We saw only 
the tops of some of them, w^hich were#;^isible in the 
spaces between others in front. The important 
factor of the distances of the various peaks from us 
was unknown, and from their positions could not 
well he estimated. Besides, we were not sure that 
the highest peak of all, the one in question, might 
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not be concealed from view by some nearer high 
elevation. The line in this direction appeared to 
culminate in a sharp spire behind the head of the 
Pumarikish glacier, practically in the position 
assigned on the Survey map to Kuujut No. 2, but 
this seemed too small and pointed to attract atten¬ 
tion at the distance from which the Kunjut peaks 
were seen and fixed. Also a more distant and more 
massive jleah <Dn the west side of the Lak glacier 
put in a claim for consideration, though farther 
from the position given by the Survey. It seemed, 
however, certain, that a great, white mass, rising 
far above any surromiding elevation, at the east 
end of the hue, was Kunjut No. 1, 25,460 feet, the 
highest of the Kunjut peaks. Its position as re¬ 
garded the Hispar or any branch, on account of 
the distance, as well as of our want of knowledge 
at this time of the topography of the upper Hispar 
region, co\iJd not be determined, but its bearing 
from this point was about what it ought to be from 
its j^ace on the Survey map. We hoped to be 
able to ascend some other height on the south 
Hispar wall to make farther observations, but this 
hope proved futile, for at no other point was it 
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safe to approach even the base of the wall, on 
account of the danger from avalanches, much less 
to scale any of its impossible scarps. Kunjut 1 
will be mentioned again in connection with the 
Xanibasar branch. 

At two o^clock the coolies arrived from below. 
Camp was struck, and we left at three for Haigatum 
Camp. On the downward march, as we were 
discussing the experiences of the day/every moment 
of which had been replete with interest, Savoye 
expressed the ophiion of an expert in the remark, 
he was glad that climb w'as safely finished, and he 
should not care to repeat it, for he had not been 
easy in his mind from one o’clock that morning 
till the return to camp at noon. There are certain 
obstacles and dangers one feels one can cope with, 
probably with success, on mountain ascents, and 
these one wilHugly faces, but the Himalayan 
avalanche is an ever-threatening foe, often striking 
from unseen and unexpected quarters, against the 
attack of which, though ever on one’s guard, one 
can never feel a sense of security. He who travels 
in the snow-clad Himalaya, over its battlegrounds 
of avalanches, must be prepared, as on the battle- 
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fields of war, to say ' Kismet,’ and take what may 
come. 

By our examination of the Nmhik La from the 
opposite ridge, from the glacier at its haee, and 
from the heights above it, as well as by our ascent 
of Triple Cornice Peak, we think we can claim to 
have made fairly thorough work of it, and brought 
it and its surroundings up to date, and are justified 
in saying that,*until great change for the better 
occurs, it cannot be regarded as a passage available 
for travellers* and explorers’ caravans. 

The nev^-slopes on and above the Haigatum 
glacier were largely covered with parallel ridges 
separated by hollows, which, without exception, 
oriented in the direction of the incline of the slopes 
they stood on, and as different slopes inclined in 
different directions, so the ridges oriented to aU 
points of the compass. Where slopes converged 
to a point, the ridges also converged towards the 
central line, and where they diverged the ridges did 
the same. The snow of these ridges was granular 
and denser than that of the hoUows between them. 
This formation, also extensively found on the 
Hispar, Jutmaru, and Kanibasar glaciers, was 
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formed, apparently, both by wind and, on the 
steeper slopes, by subsidence of the snow; but 
in both eases, the direction in which the ridges 
ran coincided with that of the slope they sur¬ 
mounted. 

The present level of the west side of the Haigatum 
glacier for a mile or more above its junction witli 
the Hispar is much lower than it has been, in the 
past. The glacier appears to hav^ been retreating 
at intervals for a long time; just how long is not 
apparent, but four distinct lateral moraines nm 
along the hillside above it, one below another, all 
of them covered with dwarf willows and other 
vegetation. Our tents stood in a furrow between 
the third and fourth moraines, about fifty feet 
above the glacier. A fifth moraine adjoining the 
ice was in process of formation, and had attained 
a considerable size. The blackened and detritus¬ 
laden aide of the glacier rose diroetly over the 
moraine, and sent down constant showers of earth, 
stones,' and boulders, upon it, from the abundant 
accumulation with which the upper surface and edge 
of the ice wore loaded. Opposite the camp the 
glacier-wall, after slanting outward and downward 
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from its upper edge for about half its height, changed 
its direction and slanted backward behind the 
moraine into a subglacial lake. Here the excreted 
detritus after striking the top of the moraine 
often rolled backward between the moraine and the 
ice and fell with sullen splash into the lake. 








CHAPTER V 

AcrO» tlie Hiipfii to Korth Biat-Volue of o Cook—Tli« Jutmarn 
Glacier, Surfcct, Sctoery, Gamp on, l>e9«nt of—Coolie-TobuMO 
lest in CreTSSse—Messengers frotii the Mir—Border-Loltes—Erection 
of Cairn—Wood-Line Camp—Kbonsamah orertaken near Wood-liM 
CaiAp—Hia CJuiHicteriBtiCi 

Ok 12th July we left Haigatum CaAp, and crossed 
the lower part of Haigatum glacier diagonally to 
the point where its eastern edge joins the Hiapaj:', 
In doing this we had to traverse five large, longi¬ 
tudinal, median moraines, the tops of which rose 
about sijcty feet above the low'est portion of the 
hollows between them. Beyond the last moraine 
lay the tongue of white ice previously referred to, 
here quite narrow^ which we followed for half a mile, 
and then struck across the hillock-area coming from 
the Jutmaru and Kanibaaar branched Here the 
hillocks were large and symmetrical, and arranged 
in lines.' Some of them were at least 250 feet high, 
and were heavily covered -with moraine-material 
from their bases to their apices. Many of them 
showed denuded crests with perpendicular ice-wah 


U 








4 


Etirtli iivnmiitU on steep slope above Ili!i|wr;!lfloicr, VLSt of Jutiiiaro joiiciioiL Slope oppnars greatly 
Irtiug [jjiotognvphecl rroiu poUit tlLfccUy above. Beyond pyraoiiJs ia Illupir aurfiu*. 







t * 









V.V'> 










* 1 ' 

J 


4 


* 


J t, 






1 


^ V 



* • 


, T 



. o ‘ 1^; 


1 


* 


r;4'. 


* 


I 


* f 


*1 


u 


Tm 


.y 


•, u 




EARTH-PYRAiCDS 


85 


beneath on one side, and between them lay many 
lakes later to be described. 

A rough scramble of over two hours across these 
brought us to the north or right bank of the HLspar^ 
which was followed up over rough* ancient* lateral 
moraines and. broken hillsides. Here two series 
of earth-pyramida were seen standing upon steep* 
ragged* water-washed cliffs of clay^ mingled with 
rock-fraginentst Some of these pyramids were 
capped with stones. The sides of the glacier ran 
at some distance from the mountain-wall* and rose 
high above the glacial bed^ a broken and tumbled 
mass of gigantic hillocks. The moralne*covered 
interval between it and the mountain-wall was of 
the roughest imagiaable description* 

At three p.sd* we came to a small, ahuvial fan 
about 300 feet above the glacier, between the 
mountain-flank and a large* primary moraine* This 
was covered with grass, and was divided into two 
portions by a stream. The coolies refused to go 
beyond this point. As it was a good place for a 
camp* probably better than any that could be found 
beyond* and was not far below the entrance of the 
Jut mar u glacier* the first north branch of the 
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Hispar above the Haigatum and our nest objective, 
no attempt was made to induce them to go fartheT, 
The crests of the hills above this camp were covered 
with immense boulders, some of them balanced, and 
needing only the application of slight force to send 
them crashing down the intervening slope to the 
glacier. 

As the supply of coolie-rations was fast diminish¬ 
ing, ten coolies were despatched • from here to 
Hispar for more, thus weakening our force, and 
necessitating shorter marches in order to bring up 
what had to be left behind when we first started. 

The next morning the whole caravan moved up 
in an hour to the junction of the Jutmaru with the 
Hispar. Here the khansamah, all servants except 
the bearer, the levy, majority of the coolies, goats, 
sheep, and fowls, and greater part of our luggage, 
were left with orders to camp and the following 
day to cross the Jutmaru junction, a^icend three 
hours on the Hispar bank beyond, and await our 
arrival. . 

It is our custom when making especial explora¬ 
tions in higher parts lasting some days to dispense 
with the luxury of a cook, and the ordinary camp- 
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impedimenta, contenting ourselves with only 
absolute necessities, and consequently reducing the 
number of coolies to the lowest limit, on the principle 
that the more coolies there are the more chance 
of trouble and the less chance of accomplishing the 
end in view. Many years ago a friend remarked, 

‘ The main thing in married life is to keep the oven 
going and never be without a cook.’ Without 
doubt, udder ordinary conditions this remark con¬ 
tains a large element of truth, but in Himalayan 
tent-housekeeping we have found it advisable to 
drop the cook on occasion, though never the oven, 
which in the shape of the primus has always been 
taken with us, and helped to make life endurable 
at the highest points. 

All necessary arrangements being completed, we 
started with Savoye, three porters, one servant, 
the lambardar, and twenty coolies, to explore the 
Jutmaru. ^Getting on the glacier was not easy. 
A high, ragged, crumbling w'aU of earthy material, 
sandj and rocks, tlmown promiscuously in. together, 
which seemed to be neither talus nor proper moraine, 
hut more resembled a vast refuse-heap, had to he 
traversed. The descent of it to the glacier was 
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Abrupt, and one’s foothoLd on it none too secure. 
This being passed, we clambered into a chaos of 
ice-ridges, pinnacles, and hillocks, heavily covered 
mth detritus, and even more complicated in arrange¬ 
ment than the broken surface of the Hispar itaeK, 
up, down, and over which the caravan slowly wound 
its way for about three miles, until it shaded off 
into smoother median moraine, and then into white 
ice. ^ * 

We were now on virgin ground which, like the 
other branches, was unexplored and unsurveyed. 
From here till near its head the surface of the 
glacier was divided into four great, longitudinal 
ridges, much bestrewn with moraine-material, and 
one broad band of smooth ice. There were few 
crevasses, and the gradient was easy, so that the 
ascent was not difficult. The surface was dotted 
for miles with countless thousands of glacier-tables, 
the tops of which consisted of granitg^. boulders. 
Large portions of its central third were covered 
with nieve penitente, the spaces between the 

I 

pinnacles of which were occupied by pools of clear 
water with perpendicular walls, at the bottom of 
each of which was a thin layer of finely divided 
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earthy material, sand, gravel, or thin fragments of 
shale. Many pinnacles over sis feet high were 
formed from the shafts of glacier'tables, from w-hieh 
the tops had fallen off. 

The scenery on this glacier is grand in the highest 
degree. We found we were amply repaid at every 
point for the time and exertion devoted to reaching 
it. The glacier is surrounded by lofty, boldly and 
pictures^ely* formed rock and snow-mountains, 
graced by hanging glaciers and savage splintered 
ice-falls clinging to their abrupt flanks with so 
precarious a hold that it seemed as if the slightest 
earth-tremor would send them fljnng in resistless 
avalanches to the glacier beneath. 

At its northern end the main glacier divides 
into two snow-filled basins, one leading north-west 
and the other north-east. The abrupt, projecting 
mountain-waU separating them from each other is 
surmounted by two majestic peaks, their clubbed 
apices festooned with scalloped, weird cornices 
resembling three-headed cobras. One wjis forever 
finding again and again yalis, cobras, and other 
grotesque figures of South-Indian temple*architeC' 
ture, colossal in size, yet delicately modelled in snow. 
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on these extraordinary, fantastic pealcs surrounding 
the Hispan 

We reached the point of the dividing wall in the 
afternoon, and, after considerable tramping around 
in soft, deep snow, found at last a smooth, sloping 
snow-surface on the edge of a large, glacial border- 
lake at an altitude of 15,3S4 feet, where we camped. 
The coolies and servants took up their quarters a 
little distance away on a moraine, the top*of which 
was just peering above the snow. With the great 
black rvalls of rock rising in front, in the shadow of 
w'hich the water of the lake at our feet looked 
sombre and pitiless in the deepening twtUght, and 
with the white pall of snow and ice on all other 
aides, the place impressed the mind deeply with a 
sense of its indescribable grandeur, as weU as of 
the insigniheance of a human life and human en¬ 
deavour in the procession of the great activities 
of Nature’s plan. ^ 

The next morning we started out early with 
guide and. porters to explore the north-east basin, 
which is considerably larger than the other. This 
is walled in by mountains of the same character 
as those enclosing the other parts of the glacier. 
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We made a circuit of the basic, going up one side 
and returning by the other. At its extremity it 
divides into two smaller basins or fans which from 
a distance appear to meet behind a projecting 
mountain, making, as it were, an island of it, but 
a nearer examination from the side showed the 
projecting mountain*mass to be connected with 
the main ridge behind by a high, slender arete, w'hich 
separated the^ans. 

During the three days passed on the Jutmaru 
w’e looked everywhere for a practicable peak or 
col that might be ascended to obtain a wider view 
of this splendid region, hut in vain. The mountain- 
walls were utterly inaccessible, with the exception 
of one acclivity leading to a col that overlooked a 
district of no importance. 

Reaching our tents again at noon, wo struck camp 
and descended the upper third of the glacier to an 
opening wi its cast bank, where a short, sharply 
falling branch enters. In order to get to the hank 
we had to pass through a high, narrow’, V-shaped 
passage hetAvecn great seracs of black, ddbris-laden 
ice constituting the side of the glacier, and a steep 
talus of rock-fragments fallen from the w’alls above. 
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Jufit after the first three of the party had passed 
through the mtervah and as the other three were 
about to enter it, a large a^rac above broke away 
and crashed down in fragments directly across the 
path, blocking it to a height of about four feet. 
The escape for either party was a narrow one. 
From this it may be seen that avalanches and 
crevasses are not the only dangers to be guarded 
against. We have had a number of escapes as 
narrow as this from failing rocks, from the giving 
way of seracs, and from sudden floods, or sioast 
that have taught the moral of keeping a sharp 
look-out for all such events. 

Soon after this we came to a large, lateral moraine 
over 150 feet high, on scaling which we found a 
level maidan about 500 feet in diameter behind it, 
through which ran a stream of clear water, coming 
partly from a glacier above, and partly from a lake 
occupying one-third the area of the raaidan. The 
maidan had recently been under water, as the sun¬ 
baked, crackled surface testified. Here we camped 
late in the afternoon at an altitude of 15,046 feet. 

When the coolies came up shortly after our 
arrival, one young fellow shaking with fear was 
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led up by the lambardar, who said the man had 
allowed a sack of coolie-tobacco he was carrying 
to fall into a crevasae, where it had disappeared 
from view. We replied^ ' Very well, that is the end 
of coolie-tobacco, so far as we are concerned, for 
the season, for that is all there is. If the coolies 
cannot take any better care than that of the tobacco 
provided for them they can go without/ The 
lambardar and coolie went away. Two hours later 
the coolie reappeared, bringing the sack of tobacco, 
thoroughly soaked. It appeared that the larabardax, 
perceiving how little we concerned ourselves about 
the matter, and that through this accident the 
coolies would he wholly deprived of the opportunity 
to solace themselves with tobacco, sent away four 
of tliem with a rope to try to recover the sack. 
After clambering about inside the crevasse for 
some time, they succeeded in rescuing from the 
water at^ts bottom the weed, which they valued 
more highly than their daily rations. 

Toward evening a levy and a coolie arrived, sent 
by the Mir to find out where we were. They 
brought with them as a present from his Highness 
two dead chickens, and a small basket containing 
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a quart of unripe plums. The oMckem, which hadt 
without question, left Nagar alive, had died of 
rough treatment and starvation, it being the custom 
here to carry them by the feet, head downward, 
and certainly no native would ever trouble himself 
to feed them. A fowl that has to make a journey 
of more than two days has therefore a very small 
chance of reaching its destination alive. After 
delivery of these delicacies, the messengers asked 
for several days* rations for the return to Hispar, 
which request, to prevent them from sharing the 
fate of the chickens, ’was acceded to. It is not 
necessary to say they got considerably more from 
such exchange of courtesies than we did. 

The next morning we continued on down the 
glacier. To get on smooth ice we w'ere obliged to 
traverse a s^rac-belt simUar to the one crossed the 
previous day. We kept near the east side, and, 
after five hours, approached the broken hillock- 
zone. Here we again left the glacier and descended 
in the interval between it and its east bank, which 
from this point to the Hispar was wider than above. 
The side of the glacier, split up into towering, 
jagged masses, ran in a straight line rising high 



failing cm will of esEt hoad of Jutmam glader. 




« 







Surau oa of JuLmara glacier. Maiintaina UcLiiid funa iiciili wall ot iwo licada of glncier. 






ROUGH JOURNEY DOWN GLACIER 95 


above its bed. The ice itself, aa ^vell as many 
crevasses in it, was ^led with mud, stones, and 
boulders, and bore upon its surface vast quantities 
of the same, which were constantly being discharged, 
often in cartloads, upon the lateral moraines below. 
At one place we saw three avalauches of debris dis¬ 
lodged within five minutes, which, falling one on 
another, increased the height of the moraine beneath 
by two feet, • 

Getting over the ground here was no child’s play. 
The bed of the gully through which we had to 
force our way was covered with an irregular accumu¬ 
lation of boulders and moraine-stuff, not any too 
safe for one’s limbs at best. We passed around 
two large, exceedingly picturesque border-lakes, 
enclosed by high glacier-walls on one side and the 
mountain-slants on the other. These were dotted 
with ice-floes and diversified by bays, promontories, 
and islaKds. Into their water the debris from the 
glacier, loosened from its bed by melting, everj'' 
now and again splashed sullenly and sank out of 
sight. At half-past one P.M. the junction of this 
branch 'ivith the Hispar was reached. The two 
broken streams of ice, each at a considerable 
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distance from its bank, come together at a right 
angle, forming a great re-entrant angle, neither 
stream appearing to crowd back and displace the 
other to any extent at the point of contact. The 
appearance here is quite different from that at the 
lower, or west side of the opening, where the 
Jutmaru, having between these two points crowded 
the whole Hispar stream over strongly' to the 
south, turns in a great curve and forces'itself in 
bodily between the latter and the north bank. 

A short distance above this junction a stone-cairn 
was built on the crest of a high, primary moraine, 
and a tin with account of what had been accom¬ 
plished up to this time was deposited in it. We 
then ascended in the space between the high ice- 
walls of the northern edge of the glacier and the 
mountain-side and over moraines. At one place we 
crossed what had been the bed either of a lake 
recently drained, or of a where the rocks and ice 

were coated ankle-deep with soft mud, which dung 
tenaciously, to our boots in clumps, so that after 
a few steps in it our feet presented the appearance 
of camels’ feet. A mile and a half above the cairn 
we came to a sandy place sparsely sprinkled with 
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grass, where we camped at an altitude of 14,529 
feet This was named Wood-Line CSamp, as near 
here all wood, or more properly, bush-growth, 
ceased, the willows being only about a foot high. 

This camp was situated under the protecting 
shoulder of a high, steep mountain-slope covered 
mth rocks discharged by a large, hanging glacier 
ending on its brow. The edge of the ice on the sky¬ 
line above coiidd be seen bearing large boulders, 
several of which during the afternoon having 
become loosened came crashing down the slope, 
bringing avalanches of rock and great clouds of 
dust with them. These were turned aside by the 
shoulder above the camp, and landed only a short 
distance away. The camping place, which had 
been chosen in the area of protection afforded by 
the shoulder with reference to the oceurreuce of 
such events, was the only safe spot beneath the 
slope, an^ one did not feel any too secure even here. 
If the mud-coated place below had served as the 
bed of a swas, the aims evidently had descended 
from that upper hanging glacier. The topographical 
conformation here was a typical one for the occur¬ 
rence of this phenomenon. Wood-Lice Camp was 

o 
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159 feet higher than our camp on the Haigatum 
glacier, so that the glacier faUing only that amount 
between the two camps ran for a distance of about 
eight miles practically level. 

It will be remembered the khansamah had been 
left three days previously at the lower edge of the 
Jutmaru opening \vith orders to cross the jimction 
of that glacier mth the Hispar and await our arrival. 
When we came np we found him esjahlished alone 
just below the rock-strewn slant above described 
near the edge of the cliffi Near hy were the live 
stock and loads of coolie-ata piled up and covered 
with empty gunny sacks, presumably to protect 
them from the siui, as there was no danger of rain, 
and such covering would not protect them from 
the thief. 

When we asked him where the other servants 
were, he in his customary, listless manner replied 
they were behind with the coolies, wh< 4 had gone 
do^vn for the balance of the luggage and would 
return that evening. He also said that a sack of 
ata and one of rice had been stolen, and that a 
coolie from Hispar had arrived with a hundred 
eggs many of which were broken when delivered to 
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Mm. The two hearers, who being Punjabis were 
not on the beer of terms with, the Kashmiri khan- 
aamah, Later said the lambardar told them the 
khansamah had sold the grain to the coohes for 
sixteen rupees. We never learned whether he did 
or not, but probably he was quite as capable of so 
doing as the other two and the lambardar were of 
lying. Knowing the unreliabiKty of native testi¬ 
mony ^'e made no attempt to probe the matter, 
though in the circumstances the disappearance 
of the two sacks of grain represented a real loss, 
wMch might make aU the difference between success 
and failure in investigationa immediately before us 
in which coolie-assiatance was concerned. 

Our old Kashmiri khansamah of five previous 
expeditions, though a consummate rascal, had shown 
himself to be a man of some natural wit as well 
as of considerable ability. The present khansamah 
also pq^essed one or two admirable qualities, but 
cooking was not one of them, for he would not 
cook. We say w ould not, because on .three occa¬ 
sions in four months he did prepare us a good meal, 
at least roasted a fowl well, and the last night 
before returning to Srinagar he treated us to a really 
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delicious custard pudding, so we suppose, possibly, 
lie could cook if lie wished. 

He was powerless with coolies and pony-walas. 
When they loitered on the road, he sat down and 
smoked his long pipe, which he always carried with 
him, until they chose to move on. W^e had a strong 
suspicion that he had bought his excellent chits 
in the bazaar, and that his real profession was that 
of bhisti, for, when we camped in dry#duBt^ places, 
he sprinkled the ground about the tents with the 
hand of an expert. We do not know what he could 
do on snow-mountains, for we never took him 
above our base-camps, but on moraines that tried 
the bodies and souls of others, when not engaged 
in a symposium with his pipe, he w'as nimbler than 
a goat, and the aplomb with which he glissaded 
a five hundred foot sand-slope, one day, caused us 
to think he had mistakeu his calling, and that 
under Savoye*s instruction he might bffcome a 
mountaineer. 
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Kanibasar GUcLor — Crosaing Glacior-Stream on Slu^h— An 

uncoknTortabta Camp — Bad Weather cau^oa Itctum to Camp—■ 

Payment of CaoUea—KeconnalBaance on Bispar—Second Aneent of 
Eaml>fLsar— I^njnt Peak No- 1 — Upper Base Camp. 

We were now above the wood-line, approaching 
the snow-covered banks of the glacier. To do any 
exploration higher np, it was neeessaiy to establish 
a base-camp. Although it was the middle of July, 
the few spots, where even small camping-places 
existed, were mostly stDl hidden under snow. It 
was evident that a place must be found on the next 
march, if at all. 

We struck out directly from ^Vood-Line Camp 
over tlfli!! lateral moraine towards the centre of the 
glacier, and, for an hour, had to struggle through the 
broken, detritus-covered hillock-area coming from 
the next large branch above. This passed, we 
came to a band of smoother, ivhite ice which was 
followed up. The gradient here was considerably 

lei 
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st^per than below. Many ice-tables and nieve 
penitente-pyramids resulting from the modelling 
of the ice-shafts from which the rock-tops had slid 
off were seen. At one place, standing entirely 
alone, except for two similar smaller formations, 
in the centre of a smooth ice-field, a sharp quadri¬ 
lateral pyramid of dense, greenish ice covered with 
grey sand, thirty-three feet high, was met ivith. This 
pyramid was, without question, due td the primary 
deposition of a quantity of sand on the glacier, 
which had protected the ice beneath it from the heat 
of sun and air, that had melted away the glacial 
surface around, thus placing it in the category of 
debris-conditioned nieve penitente described at 
length in Z&itsckrift fur Gletscherkundet Band HI., 
pp. 261-263, 1909, and in Peaks and Glaciers of Nun 
Kun, by the Authors, 1909, pp. 192-194. 

Toward noon the opening of the second, large, 
northern branch above the Haigatum glatier was 
reached. This was called by our native attendants, 
both from 'Nagar and Hiapar, the Kanibasar. The 
first, large, north branch above the Haigatum which 
we had already explored they called the Jufcmaru. 
On the Survey map and on Sir Martin Conway’s 
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map the latter Is shown as the Kanibasar, and the 

I 

former is left mmamed. The designations as we 
have given them were used both by the coolies 
with us and those with Drs, Calciati and Koncza, 
The pronunciation of the name Jutmaru ist perhaps, 
open to question. To us it sounded as spelled by 
us. To Drs. Calciati and Koncza it sounded like 
Jutm-a-ti without the r, both vowels being pro¬ 
nounced as Operate syllables. The addition of 
the r has the advantage in English of prevent¬ 
ing the pronunciation of the two vowels as a 
diphthong. 

Crossing a hne, curving sweep of median moraine 
that came down with the Kanibasar stream, and an 
atea of sdracs at its junction, with the Hispar, we 
headed for a high, lateral moraine under a cliff, which 
was free from snow, and was, indeed, the only 
spot in the neighbourhood that was bare. As we 
approaetred the side of the glacier w-e found access 
to the moraine barred by a large lake between it 
and the ice. Although the ice here was greatlj" 
broken, the only thing to be done was to find a 
way through it around the lake to the upper end of 
the latter in order to get upon the moraine. Leaving 
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one porter here to watch our movements and follow 
TV’ith the caravan when it should arrive, we continued 
on, and after an hour succeeded in reaching the 
bank. Here after ascending the high moraine 
we came to a spot on its broad upper surface, where 
two places had, apparently, been levelled off for 
tents, and two stone-bases were found, which looked 

as if they had been intended for the bases of cairns. 

* 

As this is the spot indicated on Sir I^IaHin Conway’s 
map as the site of his * Snowfield Camp ’ there 
seemed to be little question that here was where 
his camp stood. Leaving this spot to be occupied 
by Savoye and the porters, w'e ourselves took 
possession of a place a little farther up on the 
moraine, where it was ivider, and would better 
accommodate the camp impedimenta. Two tent- 
terraces, one behind the other, were levelled od, and 
a stone-platform made in a hoUow near by, on 
which to stack the grain-sacks so as to ke^ them 
from contact with the wet ground. This camp was 
called Lower Base Camp. It served us as a base for 
the next two weeks, till the snow was sufficiently 
melted to permit of another camp being made still 
higher. Conway gives the altitude of his camp 
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as 15,240 feet. Our calculations from two boiling- 
point readings on different days at our tents, at 
practically the same height as his camp, compared 
with the simultaneous Gilgit readings, give an 
altitude of 15,354 feet. 

The view from this camp embraces the full sweep 
of the Hispar glacier do\sTi\vard to below the Mako- 
rum branch, and upward to the Hispar Pass, and 
of the long Jifie of shaggy snow-peaks connected 
by wild cols forming the great southern wall of the 
Hispar. These peaks and the wall shorved scarcely 
200 feet of smooth slope anywhere. It w*as as if 
Nature liad taken a huge axe and harrowed them 
out into split-up ice falls, hanging glaciers, and snow- 
aretes of terrific Q.ngle, gashed hy vertical and 
horizontal crevasses, a chaotic, arctic hodge-podge, 
awesome to the eye even of an experienced Hima¬ 
layan mountaineer. Their defiant warnings, voiced 
by the hdarse roar of the avalanches hurled from 
their flanks througliout the twenty-four hours, were 
not needed to deter us from any attempt to invade 
their untrodden sanctity^ for it was only too evident 
that not one of these peaks was climbable. Except 
at the point where we ascended Triple Comice Peak 
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not a place on that wall for more than forty miles 
from the Nushik Col to the Hispar Pass and on 
down the Biafo could be scaled under any esdsting 
conditions. 

The weather for the first three weeks we were 
on the Hispar was marvellously fine. Scarcely a 
cloud rippled the sky. During the cloudless days 
at this camp our tents were bathed in sunshine 
from early morning till after seven Although 

the temperature at night fell to 20° Fahr., there was 
no wind, and we did not suffer. There Tvas just 
sufficient cold combined with the pleasantly warm 
days to make a delightful, stimulating summer- 
climate. 

It was now necessary to send coolies down the 
glacier for wood, which consisted only of dwarf- 
willow bushes. To find these of sufficient size to 
be of any value the coolies had to descend the glacier 
a full march, so that two days were aired for 
going and returning, and they took a third to collect 
the wood, which really was an unnecessary waste 
of time. While here thirty coolies were despatched 
for wood every three days, the rest being occupied 
in exploration and in fetching supplies. The coolies 
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were supposed to bring wood-loads of sixty pounds, 
but those they actually brought were ridiculously 
small. On being weighed, they were found to range 
only from sixteen to thirty-five pounds. Any one 
of them could have been collected in half an hour 
at the outside, and the third day the coolies claimed 
as necessary was spent merely in loafing and con¬ 
suming the rations supplied to them. To obviate 
the imposition "thus practised, the levy was sent 
down in charge of the coolies with strict orders 
not to allow them to waste time and to make them 
bring full loads, but he exerted no authority and 
the loads were as small as before. We may say here, 
that, although several levies were supplied by the 
5Iir during the expedition, not one ever showed him¬ 
self of the least value, and one and all proved to 
be useless encumbrances. A levy to be of any 
real service should be of a diSerent race from the 
coolies h^has in charge, which iras here not the 
case. 

The coolie-standard for the use of woodf in camp 
was quite different from that applied in providing 
it. Had the coolies been allowed a free hand, 
they would have burned the whole quantity brought 
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by thirty of them in a single night. We granted 
them three loads per day, which was entirely suffi* 
cient for their necessities. WTien they took these 
from the common pile, it was amasing to notice 
that their conception of the amount of wood in a 
load had increased in six to ten-fold proportion. 
Each took away, instead of sixteen t6 thirty pounds, 
a load the bulk of which hid his form entirely from 
view, and, had the servants not intdtfered, it would 
have been larger still. The policy of the Nagar 
people ui this, as in all else, was to render as meagre 
service as possible, and to secure all they could 
for themselves. The idea of rendering a fair quid 
pro quo did not appear to enter into their calcula¬ 
tions. They did not think far enough to see that, 
should a long storm overtake the expedition, they 
themselves would suffer the conseq^uences of shirk¬ 
ing their duty by having no wood either for cooking 
or warmth, * 

Two days after Lower Base Camp was estab¬ 
lished, •vfe had another reminder of the necessity 
of care in the selection of locations for camps, as 
well as in guarding against accidents while on the 
march. A glacial barrier in the mountains above 
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gave way, and a large torrent of mud-laden water 
came pouring down a declivity a short distance 
from the camp, immdated a n^v^-slope beneath, 
and entered the lake. We were safe from it as 
well as from faUiitg stones, as the site had been 
chosen with due regard to the occurrence of such 
accidents. Had we camped on an inviting grass 
slope two hundred feet farther east on the declivity, 
we should havs^ been directly in the path of the 
torrent. The discharge continued for twenty hours, 
so that the lake above must have been of good size 
to have required so long a time to drain it. This 
was the third or flood we had seen on the Hispar, 
two others occurring when w'e were on the other 
side of the glacier near the lowest, south branch. 
In 1809 we narrowly escaped being overwhelmed 
by one at the entrance of the Asker Gorge in 
Baltistan.^ 

On 18tU July, though the sky was not so clear 
as it had been for the last tliree weeks, we started 
to explore the Kanibasar branch. Thisj glacier, 
while not quite so long as the Jutmaru, is nearly, 
if not fully* as large, and is surrounded by moiuitains 

1 Vide Jrt ifut la H'orid o/ /nmuiaja, p. 160. 
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o£ similar imposing size and magnificence. The 
fates decreed we should make two nearly complete 
ascents and descents of it before its full treasures 
were unveiled. 

Leaving camp at six o’clock, with one bearer, 
the lambardar, and eighteen coolies, we first tra¬ 
versed the steep and broken rock-face of a mountain 
to get around the lake, and then ascended an equally 
steep n^ve-slope in order to reach tlv5 gla<fler. After 
some rough but not dangerous scrambling, wo came 
to free ice, which, although considerably furrowed, 
afforded a good path. Toward noon the surface 
became coated with snow, through which softened 
by the sun’s heat we began to break into water 
lying and flowing beneath. There w^ere also cre¬ 
vasses under the suow. We had now to advance 
with caution. As usual, under conditions involving 
danger, the Europeans of the party went ahead to 
search out a proper path, leaving the coaUes behind 

to follow in the tracks made. 

reached a trying place, sounds of discord 
w'ere heard from the caravan some distance behind. 
We halted and turned to see what the matter was. 
We were too far aw^ay to perceive details, but from 
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the angry voices, uplifted sticks, and general com¬ 
motion, it was evident that some revolt was taking 
place. After a few moments the tumult subsided, 
when we started on again, to show that, whatever 
might be the cans© of the disturbance, we did not 
intend to turn back. Later it appeared that the 
bearer, a man of weak voice and none too much 
courage, had tried to urge the coolies forward, 
when thdy rehelled and attacked him with their 
sticks, giving him a good beating. The lambardar 
went to his assistance, using his stick freely in turn, 
and for a few minutes there was a decided scrimmage, 
which, considering the insecurity of the terrain, 
might have resulted in one or more being pushed 
into a crevasse. This was our first experience in 
having a servant attacked by* cooUes, 

We were next brought up short by the sound of 
running w‘ater just ahead, The stream was not 
visible, b^t could be heard rushing by beneath a 
layer of half-frozen slush sufficiently stiff to resemble 
ice, Savoye cautiously tested the coverm|g and the 
depth of the water beneath with his axe, and then 
started to walk across. When near the centre he 
broke through and sank to the waist iu snow and 
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water. Being now wet to the skin, it only remained 
to plunge ahead, which lie did, and soon got to hard 
snow again. 

He C£il3ed back to the rest of us not to wait for 
the coolies to carry us OTer, as we should have done 
had it been an ordinary stream, crosaing which on 
coolie-back saves one the time and labour involved 
in taking ofiE boots and stockings, and drawing them 
on again after wading over; for, he ^id, the bottom 
was uneven and slippery, and we should risk falling 
from the coolies^ backs, if they fell. ‘Crawl over 
on your hands and knees, using your axes for sup¬ 
port. In that way the ice will hold yon.* The 
weather had become threatening, and a crossing 
must be made to find firm neve to camp on. So 
one by one we threw ourselves flat so as to distribute 
our weight over as large a surface as possible, using 
the axe in one hand for the same purpose, and thus, 
though no one fancied the idea of breaki^ through 
into the ice-cold, rushing water in that position, 
we manned to crawl and wriggle ourselves over the 
semi-frozen atull and to efiect a safe and creditable 
crossing. Just before reaching the farther bank, 
our feet did break through a thin plaee, but Savoye’s 
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strong hand hauled na up quickly on firm anoiv, 
damp enough all over, but much better off than if 
we had waded across the freezing stream. As in 
other instances where questionable places have been 
crossed, each one after his crossing had the amuse¬ 
ment of watching the curious antics of those coming 
after him. Such occasions have often occurred as 
bright spots in the day’s drudgery, and many 
ludicrous *raish^s having no serious consequences 
have served to enliven the monotony of marching. 

Beyond this place, the gradient became steeper 
and the glacier more heavily covered with n4v^, 
which was so soft that all sank weE into it at every 
step. We pushed on, without looking back to see 
how the coolies crossed the river, to find a suitable 
camping-place, as it was evident the top of the 
glacier could not be reached on that day. At 
one o’clock p.m. a place was found, covered with 
nieve peij^ute, above water and safe from ava¬ 
lanches, where we camped at 16,486 feet. 

The afternoon and night w'cre disagreeable. The 
clouds thickened, and a sleet-storm broke over the 
glacier. We had no means of drying our wet 
clothing except the primus stoves, which were not 
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of much use for this purpose, though they sufficed 
for meltmg snow, boiling water, and heating food. 
We were, of eoui&e, quite accustomed to camping 
on snow for days and nights at a time at much 
greater altitudes, but we always grudged the 
expenditure of time involved in manipulating primus 
stoves when below 18,000 feet. 

The next morning the weather showed no improve¬ 
ment, and it was so warm owing fo the^ overcast 
condition of the sky, that the snow had not frozen. 
Farther progress, therefore, in the snow-dad reser¬ 
voir of the glacier, which we had already entered, 
was out of the question. As the chances were that 
the bad weather coming on after three weeks of 
continued sunshine would continue for some days, 
nothing remained to be done but to return to liOwer 
Base Camp. On the downward march a median 
moraine near the west side of the glacier was 
followed, by which course the water-soajfed area in 
the centre encountered on the ascent was avoided. 

On reaching Base Camp we found that fifty new 
coolies had arrived to replace those who had been 
with us. As sixty were needed with us, ten of the 
old set agreed to remain, and the other fifty were 
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IDENTIFICATION OF COOLIES X15 

furnislied with rations and sent down to our agent 
at Hispar to be paid off. It had been arranged 
that he sliould pay all coolies at the expiration of 
their terms of service on presentation of ivritten 
orders from us stating that they were to be paid 
and discharged. In order to identify them and 
prevent fraud, lists of the coolies sent to us were 
made, giving their names, their fathers' names, 
the names of'^he villages from which they came, 
and the dates of their leaving Hispar. AE these 
items were necessary, as the variety of names was 
not great, and several coolies having the same 
name were on every list, but it was very unlikely 
to happen that two coolies of the same name would 
have fathers of the same name, come from the same 
village, and leave Hispar on the same day. 

When the fifty coolies arrived at Hispar bearing 
our letter with list of names, the number presenting 
themselves to the agent for payment had increased 
to sixty, having been augmented at Hispar or at 
some other point by the addition of ten others. 
On calling the roll to determine who the impostors 
were, he was baffled by the circumstance that many 
of the coolies now gave different names and different 
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fathers’ names from those originally given, and he 
was put to considerable trouble to separate the 
goats from the sheep. ^Vhethe^ the variation of 
statement on this occasion was intentional or due 
to a general looseness in the use of names could 
not be determined, but very likely the latter was 
the case, as the same thing was noticed in other 
instances where there was no apparent motive for 

I 

deception. 

During the next nine days the weather was 
variable. Rain, snow, sunshine, and clouds, suc¬ 
ceeded one another. During the intervals of sun¬ 
shine we made excursions on the Hispar, and 
ascended the rock-mountain, at the base of which 
the camp was situated, to an altitude of 17,000 feet 
for observation purposes. 

One reconnaissance was made on the Hispar to 
seek a place for a still higher base-camp. Two 
hours’ march above Lower Base Camp, the en¬ 
trance of the last glacier from which rock-debris 
be sedn to be given oS to the Hispar, a large, 
ancient, lateral moraine similar to the one we were 
now tenting on was found. The top of this moraine 
was just eme^ng from the snow, and, although it 
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presented tlie usual cheerless, sodden, bedraggled 
condition characteristic of surfaces recently freed 
from, snow, in a few days it would be sufficiently 
dry to serv^e our purpose. This was the last bare 
spot on the glacier^bank and was just below the 
ice-falls breaking dot^m from around the head of 
the Hispar. 

The morning of the 29th July broke cloudless. 

w 

We left cam^) at six-thirty with twenty coolies to 
re ascend the Kanibasar. The night had been 
clear, and the thermometer had registered 20“ 
Fahr,, so that the surface of the glacier was liard 
frozen and in excellent condition. Wo pushed 
rapidly forward, following the route bj' which wo 
had descended ten days before, passed our former 
camping-place, and at tliree o’clock reached a spot 
at the base of a sharp snow-slope near the head of 
the glacier, in a wild basin surrounded by magniheent, 
serratrilS^peaks festooned by fantastic snow-cornices. 
Here we camped at an altitude of 16,601 feet. 

The neve at the head of the Kanibasar was exten¬ 
sively covered with paxaUel ridges, the crests of many 
of which were sculptured out into nieve penitente- 
pyramids. These ridges on inclined slopes fol- 
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lowed tlie direction of the inclines, turning with 
the latter. Some of these were probably formed 
by the downward subsidence of the nev^, but, on 
the more level surfaces, they were undoubtedly 
raised primarily by wind action, and increased in 
height by subsequent melting. In places, beds of 
more recent, white thus striated and sur¬ 

mounted with penitente-pyramidfl alternated with 
older, dust-stained ones, and the ridges of the 
newer corresponded with and formed continuations 
of those of the older nev4 On removing the 
penitente-pyramids of the former with the axe, 
they as well as the ridges were found to be built 
up on the older system lying beneath them, Nieve 
penitentc of the avalanche-variety was also found 
on avalanche-beds, and, lower down on the glacier 
below the n^ve-line, groups of glacier-table jienitente 
were seen. 

Early in the morning while the neve itSs hard 
frozen we went up an hour farther to the head of 
the glacier to see if any passage to the north existed, 
but none was found, for the reservoir of tho glacier 
was everywhere enclosed by inaccessible walls and 
summits, as was also the case with every other part 
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of the glacier. After retoming to camp tente were 
Btnick and we dcacended the glacier to the opening 
of a large eastern tributary, which enters it severe 
miles above its junction with the Hiapar. Hem the 
oooUes were left, while we pushed up some two hours 
to the upper part of the tributary, at the toad of 
which towered an imposing massif nsmg m two 
aharu summits. Here again no passage could be 
discovcAd. The upper half of this glacier was 
covered with snow, which was so softened by t e 
sun as to greatly retard onr progress, and beneath 
the snow were numerous crevasses, that rendered 
roping and great caution necessary. As nothing 
was to be gained by remaining at the head of this 
glacier, we descended after a short halt and r^ 
joined the caravan, after whieh aB returned to 
Lower Base Camp, leaehing it late in the aftemoom 
In 1903. when Mrs. Bullook Workman with 
Petigax'and Savoye reached the Alchon Col, on 
the south woJl of and overhanging the lUspar, ey 
saw a large, north branch of the Hlspar opposi 
them which Jfis. Bullock Workman photograph . 

This photograph shows a large 

of the head of the glacier towering above all othe 
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aroiuid it. The existing maps of the Hispar region 
were so deficient in detail that the glacier could 
not at that time be identihed, but there seemed 
little doubt that the peak was the one marked on 
the Survey sheet wc were then using as Peak No. 4, 
25,503 feet. The photograph was reproduced on 
p. 376 of Ice-B(mnd Htights of the M'ustagJif and the 
peak marked as given on map. Later information 
obtained from the Survey in conn^tion with the 
present Expedition gave the Kunjut Peak No, 1, 
25,460 feet, as the highest fixed peak in this vicinity, 
it being presumably the same peak as the above. 
By an unfortunate cireumstance, the photograph 
was not with ua on this expedition, and memory 
of a landscape seen only for a short time on an 
occasion when it possessed no special importance 
could not be relied on for the identification of special 
features of a complicated landscape seen from 
different points and under different efinditions 
several years afterward. 

As we ascended the Hispar after leaving the 
Jutmaru we readily recognised the Alchori Col, and, 
as a corollary. Identified the large glacier opposite 
it as the Kanibasar, heretofore, as already stated, 
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unmarked on the Survey or on Sir Martin Conway’s 
map, the Jutmaru having the name of Kanibasar 
on both. 

On the sheet No. 2 S.E. of the Northern Trans- 
Frontier map of the Indian Survey, which had 
with us, as Avell as on Conway’s map, a peak marked 
25,460, the altitude assigned by the Survey to 
Kunjut^No. 1, is placed west of the upper end of a 
glacier corresponding to the Kanibasar, but it may 
be stated that from no point on the Kanibasar 
could we discover any peaks of especial altitude in 
that locality. Indeed, the mountains on the west 
side of the glacier, and particularly w'est of its 
upper end, appeared much lower than those on the 
cast side. 

While crossing the opening of the Kanibasar into 
the Hispar we noticed a snow-clad peak rising to 
the east of the upper end of the glacier, but, owning 
to the “curves of the stream, its relation to the 
glacier could not be determined. On account of 
its distance and from the fact that it was partly 
hidden behind a amtrefort of a large and high 
massif nearer to us, in comparison with which its 
dimensions were greatly dwarfed, it did not impress 
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any of the party as an unusually high peah, and it 
was dismissed from our minds. 

We did not see it again until, in ascending the 
glacier, we passed out from the shadow of other 
imposing moimtains directly into its neighbour¬ 
hood, skirting its base. Here again, owing to fore¬ 
shortening, or some other inexplicable optical illu¬ 
sion, although recognised as a fine monntajn it did 
not appear as one of supreme height. * The same was 
the case on the second ascent of the Kanibasar. 
The mountain was commented on and photographed, 
but it did not produce the impression on our 
minds of greatly overtopping its neighbours. 

After the two ascents of the Kambaaar, having 
seen no peak that appeared so much higher than 
those around it as to correspond with that photo¬ 
graphed from the Alohori Col, or as high as it seemed 
that Kunjut No. 1 ought to appear, we concluded, 
either that we had been mistaken In our identifica¬ 
tion of the peak photographed by Mrs, Bullock 
♦ 

Workman, or that we had not seen it at all from the 
Kanibasar, and hence reported to Dra. Calciati and 
Koncsa that we had not been able to identify either 
Kunjut No. 1 or Kunjut No. 2. As they state, 
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they were not able to identify either of these Kunjut 
pea1c8, and it is certain that they could not have seen 
Kunjut No. 2 from any point they visited, or from 
any position short of a high one on the impossible 
south Hispar wall. 

A comparison of the photograph from the Alchori 
Col in 1903 with those taken by us on Triple Comice 
Peak and the Kanibasar glacier, now completely 
establishes the*identlty of the high peak seen to 
the east from Triple Cornice Peak with the one east 
of the head of the Kanibasar glacier, seen from the 
Kanibasar and from the Alchori Col. Further, 
both personal observation and the photographs 
from Triple Comice Peak and the Alchori Col show 
that it is a good deal higher than any mountains 
around it. As it is situated very near the place 
designated by the Survey for Kunjut No. 1, 25,460 
feet, there appears to be no doubt of its identity 
with this^cak. 

Having hnished with the Kanibasar, we were 
free to turn our attention to establishing a higher 
base-camp. The day after our return forty coolie¬ 
loads of wood were sent to the moraine-ridge that 
had been selected, and the following day the whole 
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camp was moved up. On axrival the crest of the 
moraine, wMch alone was free from snow, was 
found to be still damp, while from the few grass- 
tufts scattered over it young, green shoots were 
just sprouting. Summer was trying to assert itself 
on this lone ridge, that had raised its head above 
the snow enveloping it. In another month winter 
would let fall again its icy mantle, crusji out the 
bright green grass, and hold its sway for another 
eleven months. Great, sloping n4v6-beds, ribbed 
with parallel ridges running in the same direction 
as the slopes and crowned to a considerable extent 
by nieve penitentc-pinnacles, covered the hillside 
above and descended to witliin a few feet of the walls 
of our tents pitched on the narrow patch of bare 
ground. 

This camp, established at the very highest point 

available for a base camp, was named tipper Base 

Camp. Its altitude was 15,900 feet. "Ihe view 

from it was similar to that from Lower Base Camp, 
« 

ranging from below the Hakorum glacier to the 
Hispar Pass, that, however, of the head of the 
glacier and of the ice-falls leading up to it being 
correspondingly finer. Directly over the monn- 
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tains enclosing the Makomm conld be the 

upper part of Pyramid Peak, at the head of the 
Ohogo Lungma glacier, ascended in 1903^ by Br. 
Workman, Petigax, and Savoye, to a height of 
23,394 feet. Not a vestige of anything green was 
visible, only a succession of rock, ice, and snow, * n 
all sides. The scene was especially impressive on 
the six glorious, moonlight nights we passed there, 
when the* long gtretch of glacier and one side of the 
great chain of icy sentinels running for twenty 
miles opposite the camp were bathed in silvery 
light, whUe the outlines on the other side were 
softened and almost obscured in mystic shadow. 
The effect of the contrast was heightened by the 
absolute silence that pervaded the region, a sQence 
only accentuated by the occasional thunder of an 
avalanche. 

The servants found a dry spot a short distance 
below thg one we occupied, where they pitched their 
tents, and the khansamah put up a small, spare one 
near his own for the fowls, which all turned into it 
quite naturally at night as glad as human beings 
to get shelter from the cold. 
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EfiOM Lower Base Camp we had crossed the Hispar 
to get a better view of the pointed rock and snow- 
needle at the head of the glacier mentioned as seen 
from the Haigatum. This stands about four miles 
north by west of the highest point of the Hispar 
Pass, surrounded by ice*falls, snow-aretes, and lower 
peaks, at the entrance of a great, snow-clad upland 
rising some 2500 feet higher than the pass, and 
running back three to five miles from the northern 
line of the Hispar, The snow from thij upland 
mostly finds its way into the Hispar, though a cer¬ 
tain proportion at its eastern end goes to feed the 
Biafo- The peak is a quadrilateral pyramid, its 
sides bounded by four aretes leading up to or 
descending from its apex. Two of these descending. 
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approximately, one north-east and the other north¬ 
west, are, for a distance of half a mile or more, 
thin, with ragged, knife-like edges fringed with 
cornices. Both of them then turn in elbows at right 
angles with their former courses, and widen out, 
throwing out several transverse aretes. From its 
elbow the north-east arete runs south-east to the 
Biafo region, and the north-west one south-west, 
forming 'the lower part of the east w'aU of N6ve 
glacier. These aretes in their entirety resemble the 
projected front limbs or flippers of a sea-tortoise. 

The other two aretes descend in straight Unes, 
respectively south-east and south-west, to the broken 
ice-region surrounding the south face of the peak. 
These are not quite so knife-like as the other tivo, 
though the south-east one is as much so as is safe 
for the climber, but they rise at much steeper angles. 
The south-west arete from many points appears 
broken off and resolved into the wall at about a 
third of the distance below* the apex, conveying the 
impression that the peak is a triangular instead of 
a quadrilateral pyramid. 

As we saw the peak looming up beyond a labyrinth 
of ice-falls above its great western contreforU it 
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exercised the same fascination upon us as it had on 
other occasions, and its situation at the very summit 
of the Hiapar dominating the whole region, with 
no peaks of equal or greater height near it, made It 
ao manifestly a view-point of the first order that, 
after studying it carefully through our glasses, we 
determined to try to conquer it. Moreover, although 
evidently a difficult and dangerous peak, it was the 
only one of importance we saw from the glacier 
which gave any promise of being scalable. 

One day sufficed to get everything in order at 
Upper Base Camp. As the following morning, 
1st August, broke fine, we wasted no time, but 
started at six o’clock, in a temperature of 13“ Fahr., 
with the lambardar, nineteen coolies, and Wo ser¬ 
vants, to have a try at the mountain. Provisions 
for three days W'ere carried, as it was apparent that 
two snow-carapa at least would be necessary. Our 
chief hearer expressed his desire to go with us, so 
he was taken as one of the servants, although we 
thought he would be of little use at high camps. 
Ho was the first servant w^e have employed who 
presented a cUc appearance in camp when on the 
march, and he was never known to fail, in all places 
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below the snow-linCj to wear decent clothing and a 
spotless pugaree. 

The route led up over steep, rolling slopes of the 
glacier, which from here rises with a much sharper 
gradient than below, then to the left, up among the 
ice-falls that tumble down from the great upper 
snow-fielda north of the Hlspar Pass. For the first 
hour until sunrise a bitterly cold wind rendered our 
warmest coats <ieeessary, but later the sun became 
so hot on the dazzlmg snow-fields that these had to 
be discEirded. The coolies being newly arrived, and 
not having been informed whither they were going, 
were docile for the first few hours, and marched 
fairly well up the long, frozen slopes. 

As the peak came more clearly into view, all saw 
that the north-west arete, descending in the long, 
sharp wall already mentioned, was not the one to 
ascend. So we pushed on under the face of the 
mountaia so as to get around to its eastern side 
beyond its southern aretes. In doing this, w© liad 
to round the long, white western ridge and then 
climb among the ice-falls and up, seemingly, endless 
snow-fields. At last a high snow-basin between 
the north-east and south-east aretes came ii\ sight, 
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which was evidently the spot wheie we should have 
to camp, in order to attempt the peak with any 
chance of success. The hasiu was still distant, but 
appeared accessible. The question immediately 
presented itself, Could the coolies be induced to 
go up to it ? Erom our experience with them we 
feared they would not go. If they ivould not, then 
our attempt on the mountain was doomed to failure, 
for it was clear that we must catftp overnight in 
that basin, and make the attack from there early 
in the morning. The expediency, indeed the neces¬ 
sity, of reaching the basin the same afternoon was 
also equally clear, on account of weather-considera- 
tions, and of the danger to our plans of permitting 
the untrained coolies to camp on the snow short of 
it. The deprivations and discomfort of snow-camps 
do not appeal to coobe-instinct, and W'e have found, 
where they have passed one uight on snow, it is 
very difficult to persuade them to ^ higher. 
Though haunted from this point on by tlie spectre 
of coolie - insubordination, which ever shadows 
undertakings of this nature, we went forward, 
determined to leave nothing undone to establish our 
camp in the basin that afternoon. 

By eleven o’clock we were well above the Hispar 
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Pass, wluch lay below, somewhat east of south, 
about three and a half miles distant. The coolies 
were an hour behind toiling slowly upward. At 
half-past eleven we reached a small snow-plateau at 
the base of a steep slant rising about SOO feet. Here 
was the place, if anyw'here, where the coolies, with 
that slant before them, w'^ould make trouble. If 
they could be brought above the slant, a climb for 
them of two Ifours, there would be little difficulty 
m reaching the basin. We paused to consider 
''^hether we should have our luncheon here and wait 
for them, or push on up the slope. If we waited 
for them to come up, it seemed almost certain that 
they w'Ould refuse to go farther and compel us to 
camp, which would be tantamount to abandoning 
the attempt on the peak. We all felt the only 
course to pursue was to defer the luneheon and to 
ascend the slope without delay, which would be 
c<luivalcfit to informing the coolies, without saying it 
hi words, that we entertained no doubts as to their 
’’’dlhngness to follow us, and expected them to 
^0 So. W e therefore at once began a zigzag up 
fhe slope, which in places had a gradient of up- 
T^ards of 60^ 

The snow had now become softened by the heat 
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of the sun, and Savoye and the porters were kept 
busy in treading out steps to faeUitate the advance 
of the caravan when it arrived. We ivere more 
than ever convinced that this wall -would offer the 
critical test of the Nagar men, and w'ero fully pre¬ 
pared to descend again should they refuse to come 
up. We kept on without stopping, and reached 
a point about 500 feet up the wall, when the coolies 
arrived at the base, where they all l?at down. In a 
few minutes, not at all to our surprise, the bearer 
called up rather weakly that they were tired and 
would go no farther. 

We answered, ‘ TeE them they must.’ On hearing 
this they began to remonstrate in angry tones. 
The lambardar then harangued them, and ended 
"with a I'igorous use of liis stick upon the most 
vociferous. After this they started and \rent on 
for a short distance, when they again stopped in a 
determined manner, A porter now destfanded to 
them to see -what he could do, but neither he nor 
the lambardar nor the servants, after much argu¬ 
ment, could persuade the recalcitrants to move. 
Savoye, becoming impatient, threw off his rucksack, 
saying, ‘ Je descends.* 
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VVe told him to explain to the lamhardar that, if 
the coolies went higher now, they would retxim to 
Base Camp twenty-four hours earlier than if they 
stayed where they were overnight, and they would 
have O'ne camp less on snow. He talked for some 
time with the lambardar, who, seemingly, did his 
best to explain matters to the coolies, but made no 
impression on them, for they only became more 
excited. Suddenly, to our surprise, three of the 
most demonstrative Nagaria attacked Savoye with 
their spiked sticks. He in self-defence struck the 
strongest of them over the back with his ice-axe 
and felled him to the snow. That settled the affair. 
This argument they understood. They ceased their 
demonstrations, fell into line, and shortly began to 
file slowly upward. 

An officer on the Gilgit route, when asked as to 
the calibre of the Nagar coolies, replied, ‘ Oh, they 
will go almost anywhere, but they will not stand 
the stick.’ Apparently on this occasion the ‘ almost ’ 
point had been reached. As to the stick, there is 
no doubt that they well deserved it, and they got 
it often from the lambardw^. But that was the 
Afir’s affair, not ours. This was the first time a 
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coolie ever attempted to strike any European witk 
U3. It was also the first and only time that a 
coolie was struck by our ItaUau companions, and 
here necessity demanded it- The thoroughness of 
the application by the powerful arm of Savoye had 
an immediate and highly salutary effect, winning 
respect for the authority shown. 

We now continued on with two porters and two 
servants, not waiting for Savoye, ^vho remained 
with the coohes to lead them. They complained and 
stopped constantly, yet advanced little hy little. 
When the steep slant was surmounted, we reached 
an easier gradient leading to a sloping neve-surface 
under the huge, avalanche-scored ice-waU of the 
peak, between the two aretes, one of which would 
have to be ascended, that sweep down right and 
left in continuous sharp shoulders of 2000 feet or 
more. The apex of the peak from w'hich they 
diverge was seen to be a veiy small &now-qj3.p, pro¬ 
bably corniced on the farther side, not here visible. 

Half an* hour after our arrival Savoy© came up, 
carrying part of a load, followed by a few coolies. 
He said some would not come for another half- 
hour, and some might not come at all. The porters 
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and tent-servants started down to help them, and 
brought up some of their paeka. After several 
journeys everything was got up and the camp was 
pitched. We would here say, our Italian porters 
as TveU as Savoye always rose to the occasion in 
situations like this. 

After brmging several of the coolies’ loads and 
helping to pitcii the tents, they melted snow and 
made their t^a after the long and thirsty day’s 
wort. Then Savoye with one porter went off to 
examine the north-east arete, which appeared from 
below to he the more promising one to ascend. We 
also busied ourselves with snoiv-melting and tea- 
maJdng, after which readings of boiling point> 
aneroids, and thermometers were taken, among 
other preparations for present comfort and the 
morrow’s w*ork. Calculations from the readings 
give the altitude of this camp as 19,100 feet. Wo 
were wj?ll satisfied that we had persisted m reaching 
this point on this day, as the filmy appearance of 
the sky near tlie horizon was not protuising, and 
the temperature was too w'arm for the altitude. 
These two signs indicated the approach of mr- 
favourable weather. 
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Eeturniog from his xecomiaisaance, Savoy© re¬ 
ported that the north-eaat arete, on the Biaf o water¬ 
shed side, was not praeticable, being very narrow, 
and fluted with snow-cornices, which might easily 
give way if trodden upon. He said the south-east, 
much steeper arete, facing the Hispar Pass, though 
also narrow, offered the only means of access to the 
summit. It was therefore decided to attack that. 

The servants, who had assisted unprepaTiug the 
camp, now lay mountain-sick in their tent, so 
without their aid we completed our preparations 
for the morning’s w'ork, cooked our dinner, and made 
everything snug for the night. We turned into our 

-ft 

sleeping-sacks with serious misgivings as to the 
weather. The wdnd moaned dismally and shook 
the tents in fitful gusts the whole night. This, 
■with the altitude, prevented us from obtaining much 
sleep. Savoye called us at dawn. On being asked 
as to the w'^eather, he replied it w‘as none too good. 
Some of the mountain-summits were covered, but 
the sky w'as nearly clear. H© thought it might 
hold sufficiently long for the ascent to be made. 
On stepping out of our tents and examining the sky, 
it wars evident the weather could not be counted 
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OUK PAKTY DIVIDES 

oti for more tlian a few tours, and that we ought 
to get down to the glacier that afternoon to avoid 

being stormbound. 

It was desirable to ascend the peah, and also a 
lower summit on its great north-east arete, over¬ 
hanging the Bialo side, for topographical purposes. 

As conditions now were, if we kept together we might 
do either one, hut not both. Wluchever we omitted 
to do would •probably never be done, as it was 
certain that the cooUes could not be induced to 
come up to this point again. It was therefore 
decided to divide the party: Dr. Workman with 
one porter visiting the lower summit, while Mrs, 
BuUock Workman, with Savoye and two porters, 
attacked the main peak. The minimum tempera- 
ture was 13° Fahr. The party for the peak started 
at six-fifteen o’clock, which was as early as it was 
safe to attempt the exposed arete that had first to 
be tra^rsed. The foUowing account of the ascent 
is quoted from an article by hlrs. Bullock Workman; 

*In twenty minutes the intervening slopes were 
covered, and we stood at the base of a difficult 
snow-waU leading directly to the south arete. The 
guide imd porters had hurried over there late the 
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afternoon before and cut steps to the arete and some¬ 
what above, which made our present progress ^ore 
rapid. It was, notwithstanding, a very exhausting 
piece of climbing to start off with. To those not 
having been on tlie mountain, it would appear that, 
having climbed the wall, we had only to step on 
the arete or shoulder and walk to the summit. 
This iivas not quite the case. There was a dizzy, 
snake-like turning to make, which* brought the 
snow-sheet just ascended into full focus, and such 
declivities arc more agreeable behind than in front 
of one. Then Nature had that season placed a few 
strong, but unpleasantly sharp snow-pinnacles in 
our w'ay, and these had to be climbed over, there 
being no room to round them. 

‘ Savoye now took two long steps to the arete 
and stood like a beacon directly above my head. 
Ho drew the rope, a light silk one used on all our 
hardest climbs, taut, and remarked, “ Don't.be sur¬ 
prised, Madame, at the precipices, and turn the 
arete rathdr quickly.” I had my mind made up 
against surprises, for I knew the ascent of this 
mountain meant meeting a series of precipices in all 
directions. Making two long leaps I stood in his 
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place on the arete, while he moved on a step or two. 
And what an arlte ! a foot and a half wide at most, 
and completely ice-glazed at this hour. 

‘ While as moral support the snow-wall fell to the 
right, to the left sank a much deeper, seemingly 
endless precipice filled with the gloom and warning 
such abysses possess, before sunlight has turned 
their yawning depths Into mountain tangibility. 
Giving only a glance at this demoniac chasm we 
moved on slowly hut sharply heavenward. Step- 
cutting soon began in deadly earnest. 

‘ “ C'est beau, n"est-ce pas ? ” said the guide after 
twenty minutes, stopping to take breath, with one 
foot in an ice-step, the other dangling in the air. 

* “ Peut-etre pour un chamois,’* I replied. Ever 
upward we went, sotj.jm'C uvanti., the shoulder 
never widening but growling sharper, and the side- 
precipices deepening until they appeared lost in a 
bottomless pit or the root of the mountain. After 
an hour we reached a series of gendarme-decorations, 
for the mountaui meant to give us a‘little rock- 
climbing. Huddled up against one of these, we had 
a drink of tea and some plasmon chocolate, and 
Savoye, ever happy over such work, sent forth a 
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jodel, whieli resounded OTer the distant snow-fielda 
beyond camp and arrested the progress o! the others, 
now well on toward their goal 

‘ Our five-minute rest ended, we silently set to 
work to conquer these pointed, jagged intruders, 
which were very disintegrated and rotten* One of 
the porters broke ofi a great piece in stcppii^ and 
lost hia footing, while the rock crashed down into 
the abyss with reverberant roar. * 

* Beyond the rock-zone came a short, easier slope 
topped by a blue jee-wah, above which the arete 
continued, a long, glistening, white shoulder, steeper, 
much steeper even than it had been. The summit 
was not yet in sight, but it was doubtless up there 
somewhere at the end of the steepness. 1 stopped 
now a few minutes to photograph and note my 
instruments, but not long, for toward the Hispar 
glacier the weather looked threatening, while to¬ 
wards Baltistan the sky was still cloudless, 4he sun 
gloriously illumining the great Snow Lake at the 
head of thd Biafo glacier, which latter sw'ept south¬ 
east, a long purple snow-river still in shadow. Far 
away hung, as I have often seen it, apparently 
between earth and sky, the grey massif of K2, 
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‘ Gathering all oijr energies, we attacked the blue 
ice-wall, our one thought being to reach the top 
before fog should cut oS the view. This was a nasty 
fifteen feet. As the sun was at work melting the 
ice, the steps were hard to cut clean, and, when cut, 
at once filled with water. We moved sideways, 
each foot only half in a step. Beneath, exposed to 
full view, lay more than half the mountain, a tortu¬ 
ous, precipiteus mass, inviting to instant death 
should head or feet fail. 

We hailed the great snow-arete again, although it 
was tug-of-w'ar work now with the au?iul sharpness 
and softened snow, which made climbing most 
arduous. I have often felt on snow-slopes what I 
call the tremor of the snow. It is the contraction 
of the outer surface under pressure of those climb¬ 
ing, I suppose. It is not necessarily dangerous, 
and may occur on any slope. It gives one the feeling 
that 3 ^ avalanche may occur, and it ahvays gets on 
my nerves. Here, when I felt the snow give and 
crack on this last, tremendous slant leading straight 
skyward, 1 felt chilled to the very bone. 

* But this ascent had to end, as aE do, and finally 
the yr<tnde artic came to a climax, and suddenly 
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the top was seen ten minutes beyond. We climbed 
an easier slope, then another nairow, gruesome 
shoulder to a group of spiked rocks, and thence 
straight up the small, rounded cone, which, as we 
had expected, turned over to the north in a cadmium 
or comice. It was so ftrm that, one at a time, 'A'o 
were safe standing on its brow, with, of course, the 
others holding the rope just below. We waved 
streamers and called loudly to thefsecond party, 
now seen on their summit across a great void, but 
received no answer. They kindly remarked later 
that they had stood in mute admiration when they 
saw us appear against a background of cloud on 
that ereepy-looking corniced top. It seems the 
peak looked more aerial, more impossible of ascent 
from where they were than from any other point. 

The view from this mountain was, perhaps, the 
most comprehensive and beautiful I have seen in 
Himalaya, This single pyramid stands alose, with 
no near, higher peak to mar the view on any side. 
To the ca^t, five or six thousand feet beneath, lay 
Snow Lake, whose glacial branches spread like white 
fans, clearly defined, framed each by its border 
ranges. Beyond this swept still farther east a 
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great glacier, unbroken by crevasses, fully ten miles 
behiud and beyond the towering B15 range to the 
base of a high snow-wall, which joins the perpen¬ 
dicular rock and snow-slopes on the east side of 
the peak B15, 23,914 feet, which ten years ago, on 
our ascent of the Biafo, we named Kailasa. This 
peak rose like a colossal, medieval castle in turrets 
of ice and stone. Miles beyond, seen perfectly clear 
on that morning, the Baltoro giants K2, the Mustagh 
Tower, Gusherbrum, and the Golden Throne caught 
the eye, 

’ *To the south-east the Biafo swept downward 
many miles, till lost beliind dark mountain-danks. 
Straight across, beyond the Hispar southern ridge, 
I saw’ the void between it and another parallel ridge 
which indicated the presence, 2000 feet below, of 
Cornice glacier, first discovered by us, from the Col 
dcs Aiguilles at the head of the Hoh Lumba glacier, 
in 190^, The high wall and mass of peaks cutting 
it off from the Biafo on the east, and the almost 
perpendicular walls separating it from tlio Hoh 
Lumba and Sosbon glaciers on the south were 
clearly seen, as well as the cols we had climbed at 
the heads of these glaciers; also the w'estem 
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boundary formed by the Alohori mountains, which 
we followed up in 1903 and found no opening in. 
1 was thus able from this peak to obtain confirmatory 
evidence of our opinion, formed from observation 
in 1903, that Cornice glacier lies in a deep hollow, 
with no observable outlet at any point. We have 
examined its barriers on every side, and believe 
it to be an example of what Sir Martin Conway says 
cannot exist, an enclosed glacier. * 

‘ On the west, although clouds made the vista 
less clear, twenty miles of the Hispar glacier were 
visible and the inaccessible peaks walling it in. 
Above these I recognised Pyramid Peak at the head 
of the Chogo Lungma, and the sublime form of 
Bomaui overtopping all. North of west stretched 
range after range of wild mountains unmapped, 
uncharted, beyond the frontier, and in the fore¬ 
ground of these, what from its position appeared 
certainly to be the highest, Kunjut Peak N<^ 1 . It 
was for a minute a glorious, snowy vision, but can 
be recalled only as a stage-phantom, for a great 
dark curtain of mist fell between me and it, the 
purdah of storm so fateful to mountaineers. 

‘ BiaCo Hispar Watershed Peak may truly be said 
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to include in its vista of sixty miles east and west 
a panorama of superlative grandem of one of the 
most magnificent mountain-landscapes in the world. 
I had seen wonders not of earth, the memory of 
which will cling while life lasts. Knight calls his 
book aptly WK&re Three Empires Meet. My eyes 
beheld at a glance on that eventful day the whole 
glorious region encompassing the meeting-places 
of three of Asia’s greatest mountain glaciem. 

*1 had hardly finished noting temperature and 
instruments, when a band of fluffy mist entwined 
itself around our comice, and one-half the mountain- 
world was lost in a sea of cloud. The other party, 
still visible on their standpoint, related afterward 
the striking picture we presented—three black 
figures encircled by a ivreath of cloud, not standing 
on a peak at aU, but hung high in a heaven of 
oncoming mist and storm. 

* We jetreated to the group of rocks below the 
top and, shivering, ate our lunch while waiting for 
the mist to distribute itself that we mighb enter on 
the hasardous descent. We chatted over our meal, 
and 1 wrote notes, which were placed in a tin box 
in the rocks; but I know all were silently speculating 
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as to the outcome of the descent. That an element 
of danger lurked in the conquering of this peak is 
certain, but an ascent devoid of all risk is colourless. 
The noted climber Mummery, who challenged the 
mountains on.ee too often oh Nanga Parbat, said 
truly, “ There is an educative and purifying power 
in danger that is to be found in no other school,” 

' As the mist was chased back by an icy wind, we 
started down, following carefully 4he old steps, 
which for some time were stih intact. When the 
ice-wall was reached, while treading backwards I 
slithered a bit, for the steps had melted and both 
feet went free, but the rope-ring around my waist 
tightened like a knife; in another second I caught 
rightly the next step and, turning face forward, 
risked a leap which landed me safe on the arete, 
Savoye behind had, of course, surmised my inten¬ 
tion, and being the expert guide he is, let out the 
proper length of rope immediately to enable me to 
do this last, 

* By unending care and watchfulness of every 
movement, we passed safely through the shifting 
fog, down the shoulder, past the precipices, now 
filled with cloud-bUlows, and over tlie snow-%vaU, 
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at; present rendered tiresome and unnerving by the 
melting snow conditions, and at last, plodding half¬ 
way to the knees in wet snow, arrived at camp, 
where the others, who had returned shortly before, 
greeted us with bravos of welcome. They did not 
say so, hut I fancy they were relieved to see us safe 
back again. Tlie porter ventured the remark to 
me, “ CT etait quelque chose k voir, cette ascension, 
Madame.^' • 

* Tliis peak was named Biafo Hispar Watershed 
Peak. Its height, since computed, is placed at 
21,350 feet. Savoye hoped it would work out near 
the height of our Pinnacle Peak ascent of over 
23,000 feet in the Nun Kun, but it did not, and, 
as 1 told him, we did not come to the Hispar to 
make records. 

* This and the other climb of Dr, Workman are 
tlie first and only ascents to date of high peaks over¬ 
looking Snow Lake, the Hispar Pass, and the Biafo 
glacier. I am quite satisfied with all except the 
storm that came on to prevent the taking of many 
photos we wished to get. Ten daj's later, owing to 
the changed icc-conditiona, this ascent could not 
have been carried out, and 1 venture to add that. 
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should E second ascent be attempted, no tiro and 
no one subject to vertigo should he of the 
party. 

* As to mountain sickness, w^e were far too accus¬ 
tomed to high altitudes, and too busy and excited 
in caiT^'ing out our endeavour to reach the summit, 
to give it a thought.’ 

Meanwhile, Dr. Workman and one porter had 
ascended the ice-wall of the great north-east arete 
to a snow-summit 19,500 feet high, overhanging the 
northern tributary of the Biafo, from which they 
had a fine view of the Biafo region except the 
highest mountain-tops, which were hidden by the 
clouds and mist of the approaching storm, of the 
head of the Punmah glacier over the lower inter¬ 
vening ridges, and of K2 and other Baltoro peaks. 
Photographs were taken of the other party when 
near and on the summit of Biafo Hispar Watershed 
Peak, but tlie tone of the murky sky formip^the 
background to the x>cak was so similar to that of 

i 

the snow of the peak itself, that sharp outlines in 
a majority of them were lost. The snow on the 
outer, or east, side of the great, curving arete his 
party were on falls directly to the north-east head 
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of the Biafo, while much of the snow on the tt'est 
side of the arSte and in the depression between 
it and the peak, finds its way in ice*faUs into the 
western head just below the Hispar Pass. 

Both parties returned to camp about noon. 
Savoye suggested remaining till the next morning 
to recover from the fatigue of the work accom> 
plished; but, as the signs indicated that the ap¬ 
proaching stdrm would break during the afternoon, 
and one could not tell what might happen if we 
were overtaken by it in this elevated, exposed 
position, we voted for immediate departure. 

Accordingly a hasty meal of biscuit, tinned meat, 
and coffee, having been taken, tents were struck, 
our effects packed, and at one o^clock the caravan 
started downward. We went ahead with Savoye 
and the porters to make sure of the path for the 
coolies, and descended the steep slopes leading down 
to^ke glacier much faster than they, as they did 
not march with the celerity coolies usually exhibit 
on homeward marches. Having seen to it that the 
path chosen was safe, we did not delay for them 
but kept directly on, till at four o’clock we reached 
the glacier below the ice-falls. Here we waited 
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above an hour for the caravan, the weather mean¬ 
while becoming thicker. 

At laat the coolies came creeping up in batches. 
Before they all arrived, the storm broke fast and 
furious upon us, with blinding snow driven by 
strong wind-gnsts. We at once proceeded to shelter 
ourselves with such of the tents as were at hand, 
and graduaUy, as the remaining eooUea arrived, 
got the camp into an inhabitable condition, though 
not much comfort was to be derived from om snow- 
bedraggled belongings. After a none too cheery 
night we left in the still-falling snow for Base Camp. 
On arrival, the bearer, who had elected to go to the 
high camp, asked us with doleful countenance to 
send to the Mir for another bearer, although he knew 
no such servant existed in the IVIir’s dominions, and 
permit him to return, via Nagar, to Kashmir, The 
reason he gave for thus wishing to divest himself 
of the duties of his position was, that hia Wsdth 
was suffering from the want of fresh vegetables, 
not procurable where we w'ere. Well knowing his 
real reason was that be had had enough of high 
mountain life, we laughed at tlie idea of another 
hearer from the Mir being a^^ailable, and told him 
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he must follow us over the Hispar Pass into Baltia- 
tan, where he would find the desired vegetables. 
He never mentioned the subject again, and not only 
remained "with us to the end of the expedition, 
but returned to India in our service the foEowing 
autumn. 
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Kew Lambo^r and Cwlies afriTe-~AdT«iitures of <wtr Agfint—Coolie 
Peculiaritiea and Practiew—Meaaufi^meatB of molting 
de«potcb«d to oiamino Hogion st Head of Biafo Glacier—We explo‘» 
li%h Snow Region nortli of HiEpar Pass—Sawye's Report—Ptepom- 
iiOM to cross Hispar Paas to Biofo-Faasage of Pass—View from 
Pass—Altitude of Pass. 

i 

It was fortunate we had lost no time in making the 
ascents described in the last chapter, or in returning 
from the high camp, for the storm which overtook 
ua and in which we marched back to Base Camp 
lasted with little intermissioii for seventy hours. 
When it ceased, two feet of snow lay outside the 
tents, and the whole ridge presented a mid-winter 
appearance. 

On our return we found a new lamfoardar and forty 
coolies had been sent up by the Mir to lelie^^he 
others. This number was not sufficient to carry 
on the varied work on hand for the next ten days, 
and to supply the topographers now working at 
Lower Base Camp with the extra coolies they 
needed. To secure the seventy coolies required. 


* 


* 
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tile two lambardaxs were ordered to select thirty 
of the old set to remain, though none of them 
wished to do so, haTing evidently no fancy for 
further snow-work. The names of those selected 
were cheeked, the departing lambardar received 
an order for payment of himself and the coolies 
who accompanied him, and he and the discharged 
coolies left the next morning for Hispar. Forty 
empty gunny*'grain-sacks were entrusted to him 
to take down to our agent at Hispar. 

The agent had a number of adventures on the 
path between Nagar and Hispar and while at the 
latter place. While traversmg the Hopar glacier- 
tongue, he on two occasions narrowly escaped 
showers of falling stones. On his return to Nagar 
he found the bridge over the river swept away, and 
was obliged to take a steep and difficult route 
over pathless mountains to reach Nagar. While 
at Sla^ar, on taxing a Nagar lambardar with the 
non-delivery of three sacks of ata entrusted to his 

■t 

care, which were never accounted for, the lambardar 
threatened to burn the house he was using for 
storage over his head. When the lambardar and 
coolies, stated above to have been sent to him by 
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us, arrived, they presented our chit for the payment 
of their wages. After their identity was estab¬ 
lished, the amount due m full to the time of their 
arrival at Hispar was handed to them, but the 
lambardar refused to accept it, unless two days’ 
additional wages for the whole twenty-six men for 
bringing down the forty empty gunny-sacks, which 
made only a coolie-load and a half, was also paid. 
The agent, of course, declined to accede to this 
demand, telling the lambardar that the full payment 
of himself and the coolies to the time of their arrival 
at Hispar after being discharged by us covered, 
eighteen times over, the amount that any coolies 
could demand for bringing down that load and a 
half. 

The lambardar and coolies now went away, but 
later the former returned with twenty coolies armed 
with sticks, and threatened to kill the agent if his 
demand was not complied with. The latterno 
means of defence except a large knife, but seizing 

■I 

this, he w'ent to the door of the house and said ; ^ I 
am an old man, and have only a few years to live. 
You can kill me if you will, but before you do it 
some of you will bite the dust.’ The village- 
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lambardar, who was in the house with the agent, 
now called to the Nagar lambardar outside, ‘ Have 
a care, the Sahib has a dagger.’ This had its effect 
on the really cowardly lambardar and his Nagar 
coolies, some of whom, perhaps, remembered the 
fighting qualities of the white men who, in the face 
of great odds, had captured their apparently im¬ 
pregnable defences sixteen years previously. They 
ceased their threats and soon retreated. This was 
the same lambardar who, after leaving Nagar, had 
demanded payment for the wood collected and for 
fifteen coolies alleged to liave repaired the path. 
In a letter to us a day or two later, the ex-police 
officer uTote he would be thankful when he had 
‘ seen the last of the devil-populated land of Hunza 
Nagar.’ 

We called Upper Base Camp also Coolies’ Paradise 

Camp. As at Lower Base Camp, the coolies built 

for tfcamselves quite a village of substantial stone 

huts, about as comfortable as those they usually 

* 

occupied in their own villages. During the sixteen 
days passed at this camp, three sets of coolies came 
to it. Many of these were engaged in performing 
the work for uhich they were paid. Not a small 
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number, however, though they drew their rations 
daily and were always on hand with a scrupulous 
regularity to receive them, never did any work 
from the time they set foot in the camp till they left 
it tw'o weeks later. A few of these had wounds on. 
their feet, which really rendered them incapable 
of doing any work. Whether these wounds were 
self-inflieted or resulted from, accident could not 
be determined. Others feigned illn efft, though such 
indisposition did not prevent them from drawing 
and consuming their rations. Others still, w'hen 
any service was to be performed, hid themselves 
and were not to be found. Such coolies appeared 
to lead a life very satisfactory to themselves, for 
they had abundance of food, which, judging from 
the accounts received, they had not had for a 
long time at their homes, ware well housed, did 
not suffer from cold or weather, and received 
the same wages as those who did the iwMdest 
work. 

A similar disposition was shown, while we were 
at this and at Lower Base Camp, by many coolies, 
who, on being sent down to Hispar to fetch supplies, 
refused to return, either pretending to be iU, or 
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saying they had completed their term of service, 
or simply deserted without presenting themselves 
to the agent at all. This caused much incon¬ 
venience and delay, as coolies could not readily 
be obtained to replace them, and the number 
remaining at our disposal was at times so diminished 
as to be unable to carry out properly what we had 
planned to do. 

Another coelie-practice, which caused not only 
additional expense hut also tended to upset all 
calculations and limit our freedom of action, on 
account of the dlfiSculty it entailed of estimating 
the necessary amount of supplies, was the pilfering 
of coolie-food by those engaged in transporting it. 
Each sack of ata when despatched from Hispar 
was weighed by the agent, and knoum to contain 
sixty pounds. When the sacks reached us, they 
were found to be short of that weight by ten to 
twenty pounds each. Scarcely a sack during the 
summer, other than those we brought originally 
with our personal caravan, was of full w'eight when 
it reached oin camp. It made no difference whether 
the coolies who brought it were accompanied by a 
levy or lambardar or not; the result was the same. 
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This c^fforded fairly good evidence that elevating 
a coolie to the position of iambardar does not change 
Ms nature. If these people collected and preserved 
the amount they stole, they must have laid by* a 
substantial store of provisions against future ‘ rainy 
days.’ 

The methods employed to pilfer grain and ata 
without untying the mouths of the sacks are men¬ 
tioned in Ict-Bound Heights of tfie Mststagh, p. 249. 
In spite of this, the very coolies who were guUty 
of pilfering would demand their full seer of ata 
when the daily rations were given out. We will 
not w'^eary the reader by recoxmting other ingenious 
devices of the Nagar men to make the most of this 
rare opportunity, but will only add that, altogether, 
in our experience of six expeditions wnth coolies, 
W'e have never met the equal of the Nagar coolies 
for malingering, shirking work, deserting, demanding 
double rations, looting grain, and mutinying. If 
the reader thinks that the Nagaris come in for a 
large sharfe of attention in this book, he must 
remember that the province of the explorer is, 
among other tMngs, to chronicle for the benefit of 
others the ethnological peculiarities of the inhabi- 



MEASUREMENTS OF MELTING 159 

tants aa weE as the features of the regions he 
investigates. 

On our first ascent of the Kanibasar glacier, the 
upper surface of a large, flat boulder, at an altitude 
of 16,486 feet, was just emerging from a bed of old, 
consolidated n6ve. Ten days later, on our second 
ascent of the glacier, although in that interval the 
sky had been a good deal obscured by clouds and 
considerable snow had fallen, the same surface was 
found to be twenty-seven and a half inches above 
the neve. This difference of level represents the 
actual amount of melting of the n4v6 during that 
time, or 2*75 inches per day, as the lower surface 
of the boulder was still deeply embedded in the 
nev6, and the sun’s heat could not affect the neve 
beneath it so as to cause it to settle. All the snow 
which had fallen on the nev6 was melted as well, 
and this additional melting, the amount of which 
we had no means of judging, would represent, had 
the weather been better, a greater disappearance 
of the neve. * 

Our interest in the daily amount of melting which 
hardened n6ve-surfaces undergo during the W'arm 
season being aroused by the above observation, a 
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stake was inserted in a bed of consolidated neve 
near Upper Ease Camp, at an altitude o! 15,900 
feet, at twelve o^clock noon, 31st July. On 4tli 
August at the same hour, the n4v^ had melted 
10*25 inches, or 2*56 inches per day, the last 
thirty-two hours the sky having been obscured by 
clouds. 

On 5th August, at 2.30 p.m., the stake was 
again inserted In the nev4 near th^ same place. 
On 10 th August, at the same hour, measuremeut 
showed the neve to have disappeared to an extent 
of 16*25 inches, or 3*25 inches per day. The sky 
was clear during this time. In all three cases, the 
neve froze soon after sunset, and at sunrise would 
bear without yielding the weight of the heaviest 
man. In all three it was clean and white. Had 
it been discoloured from an admixture of dust, the 
rate of melting would probably have been greater. 

The daily average of these three observations 
was 2*85 inches. As, during a considerable part of 
the time dbvered by two of them, the sky was 
obscured, this figure represents, apparently, a con¬ 
servative estimate of the average daily melting 
that would occur during the summer months at 
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the observation points. These were not very far 
below the snow-line of the region, and as the con¬ 
ditions obtainhig at tliem did not dififer essentially 
from those for quite a distance above and below, 
the above daily average may be taken as a fair 
standard of the melting which occurs over a large 
portion of the upper part of the Hispar glacier, 
all of which lies below an altitude of 17,500 feet. 

Assuming the daily rate of melting for the months 
of June, July, and August, to be 2'85 inches, the 
amount of neve that would disappear during this 
time at about the altitude of the snow-line would 
be 21*85 feet. This leaves out of the account the 
considerable melting which must occur during the 
months of May and September, when the sun shines 
with almost equal power. The melting during these 
two months ought to offset any increment to the 
n^yefrom summer-storms from May 1st to September 
30th, so that a diminution of 22 feet in the thick¬ 
ness of the neve at or near the snow-line during the 
summer would appear to he a reasonable deduction 
from the results of the above observations. Tiie 
melting of recexit, soft snow-, that has not been 
consolidated into neve proper, would, naturally, 
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take place at a more rapid rate, while clean, un¬ 
covered glacier-ice might, x>e'rhaps, bo more resistant 
to the effects of heat. 

A part of our plan on this expedition was, after 
we had finished our examination of the Hiapar 
region, to cross the Hispar Pass and descend the 
Biafo glacier into Baltistan. This had been dis¬ 
cussed with Sher Mohammed and the Mir, who 
promised to send up coolies and a good lambardar 
to go over the pass and do^m to Askole with us. 
In preparation for this journey, or with a view to 
vary our plan by pushing through from one of the 
sources of the Biafo to the Punniah glacier, should 
a passage suitable for coolies be found, Savoye and 
a porter with twelve coolies were despatched on 
7th August to cross the Hispar Pass and descend 
the western head of the Biafo to Snow Lake, where 
they w'ere to camp, setting up an extra tent, in 
which five sacks of ata, together with five loads of 
wood, should be left. The next day, with five coolies 
carrying their tent and necessary luggage, they were 
to penetrate the snow-bound region behind the 
high peak Bio as far as possible, camp, and from 
there try to find a passage to the Punmah. 
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Meanwhile, as the great, snow-covered plateau 
north of the Hispar Pass between the Watershed 
Peak and Upper Base Camp had not yet been 
explored, we ourselves started out with our first 
porter, Rey, and another porter, two servants, 
and fourteen coolies carrying light tents and three 
days’ provisions, to examine it. Descending the 
moraine to the glacier, we crossed the ice-stream of 
Last Morainb glacier, which joined the Hispar 
directly above the camp, and keeping on the north 
side soon came to a large, nev6-covered glacier, or 
branch, in reaUty the highest branch, which pours 
down into the Hispar in steep slants and ice-falls 
from a wide valley lying between a series of high 
mountains on the west and the great, white striated 
arete, or contrefort^ descending from the Water¬ 
shed Peak. The ascending, undulating surface of 
this glacier was followed up for more than throe 
hours, when we came to a very steep waU of snow 
several hundred feet high, wliich ran plear across 
the valley in two convex bosses, Li the centre, 
between these, a narrow slop© with a gradient of 
about GO*’ led up to the top of the wall. 

We reached this wall a considerable distance 
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flJiead of the coolies. As on the occasion of the 
ascent of the Watershed Peak, w© feared they would 
refuse to go beyond this point, but we adopted the 
same tactics, and pushed up the wall in zigzag 
without delay, to show them it was climbabl© and 
that we made nothing of it. 

Above this the neve stretched away in rising 
slopes several miles to the north behind the Water¬ 
shed Peak. We followed it up till n&on, when we 
reached a large, rounded SJiow-hiU in its centre. 
Here we stopped for lunch, and, as the coolies were 
nowhere to be seen, Rey went back to find out what 
had become of them. Here we waited till two 
o’clock in the fiery sun, ivhich burned from a cloud¬ 
less sky. The direct heat and that reflected from 
the dazzling, white surface were so intense that we 
had to cover our heads with wooUen shawls for 
protection. At tw'o o’clock Rey w'as scon approach¬ 
ing with several coolies. When he arrived, ho said 
he had to return to the top of the snow -wall. A few 
coolies had surmounted it, others were half-way up, 
and two still remained below. After encouraging 
them by telling them the way above was good and 
only a short distance remained to go, and helping 
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them, all were finally brought to the top and 
started forward. 

It wa^ now so late and the snow so soft that we 
were obliged to camp just beyond at 18,324 feet. 
The snow was trodden down and the tents put up. 
The next morning we started without the coolies, 
in a temperature of 8* Fahr., to go to the upper 
end of the glacier, some three miles distant, and to 
ascend a snew-peak at its head, which would give 
a view of the region to the north. Notwithstanding 
the low temperature, the snow was not well consoli¬ 
dated. The surface was hardened into a thin crust, 
through which our feet broke every three or four 
steps and sank into powdery sno\v, the crust catch¬ 
ing them as in a trap, so that an effort was required 
to extricate them. This soon proved fatiguing, and, 
with the altitude, made progress very slow. We liad 
neglected to bring snow-shoes, the use of which 
would have greatly facilitated our movements. 
This and another, later to be described, were the 
only occasions during the whole summer when 
snow-shoes could have been used with advan¬ 
tage. 

As wo went on, the snow grew more unfavourable. 
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and It soon became evident the ascent of the peak, 
still a good distance away, was out of the question, 
as the snow-conditions were sure to be still worse 
on it, and neither time nor strength would be suffi¬ 
cient. Still, the main object of our visit to this 
upper snow-region, to ascertain its conformation 
and relation to the Hispar, had been accomplished. 
The upper end of the glacier, as was also the case 
with the Hispar, was formed by a« snow-ridge 
which ran directly across it at an altitude of about 
18,600 feet, beyond which a slope descended to a 
great snow-basin, apparently entirely enclosed by 
mountains and without outlet, though it possibly 
has an outlet to the east between what appeared 
to be coiitinuous walls into the north-east tributary 
of the Biafo. On account of the course of tbii^ 
glacier running diagonally behind Watershed Peak, 
and of the peculiarities of its formation, it is rather 
difficult to judge of its length. As nearly as we 

can estimate, its upper end is about eight miles 
* 

distant from its opening into the Hispar. As 
nothing more remained to be done, we returned to 
camp, and on the same day descended to Coolies’ 
Paradise Camp. This glacier, being covered with 
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neve from It'S sources to its junction with, the Hispar, 
was named Nevd glacier. 

On coming in sight of the Hispat, we saw Savoye’s 
party far ahead of us also returning from their 
reconnaissance. After our arrival, he reported that 
his coolies went over the pass and down to Snow 
Lake well enough, but the next morning, when he 
attempted to move his camp farther with five coolies, 
in order to carry out the plan that had been drawn 
up, not a coolie would stir. Accordingly, he started 
with the porter at six o’clock, and ascended the east 
glacier behind B15 nearly to its end, which was 
found to be closed by an miscalabie wall. The 
glacier, throughout nearly its whole extent, was 
covered with soft snow, and they were obliged to 
use snow-shoes, which they had taken care to bring 
with them. They then turned aside up a north 
branch of the glacier, and ascended a steep col at 
its head deeply covered with soft snow, into which 
they frequently sank above their hips. From this 
they saw a glacier descending in the direction of the 
Punmah, as placed on existing maps, which was also 
seen from the peaks ascended at the head of the 
Hispar, but it did not appear to be accessible from 
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this col, and certainly would not be to coolies, 
evien if they could be got up the glacier to it. They 
reached their camp again at midnight, their feet 
so encased in ice that the snow-shoes had to be 
melted from their hoots over the stove. Savoye 
estimates the length of the Biafo east branch at 
fifteen miles. The tent containing the ata and 
wood was left where he had placed it. 

His report made it clear that we c«uM not get 
through to the Punmali, and that the only route 
to Baltistan was down the Biafo glacier. Last 
Moraine glacier, which joined the Hispar directly 
behind Upper Base Camp, was the only remaining 
north branch. Though not a large or long glacier, 
it was rather an interesting one, and its upper lialf 
offered some good ice-fall climbing. The morning 
after our return, Mrs. Bullock Workman with 
Savoye and two porters visited it, and ascended a 
difficult ice-fall at its head. 

Our work on the Hispar being now practically 
accomplished, we turned our attention to prepara¬ 
tions for departure. The lambardar at present 
TiVith us, who, we understood, was sent up to go 
over to Askole, had shown himself in the highest 
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degree inefficient and untrustworthy, and we hesi¬ 
tated to undertake with him what, so far as the 
coolies were concerned, might prove to bo the most 
trying move of the whole expedition. An urgent 
letter was therefore despatched to the Mir, request¬ 
ing a reliable lambardar and a new set of coolies, to 
he sent up by double marches. A substantial stone- 
caim was biidt on a shoulder of the mountain 
directly behind and 220 feet above the camp, and 
a record placed in it. Our baggage was carefully 
looked over, and all unnecessary articles, such as 
Mummery tents, extra Alpine rope, snow-shoes, 
and superfluous supplies, were taken out to be sent 
down to Hispar, only those things being reserved 
to be taken with us that were necessary for the 
further journey, AH arrangements having been 
completed, we only waited for the arrival of a 
new lambardar and coolies and for favouring 
weather. 

On 14th August, two porters with fifteen coolies 
were sent over the pass with ten sacks of ata and 
five loads of prolusions, to be added to the articles 
left by Savoye in the tent at Snow Lake. We 
calculated that the fifteen sacks of ata thus sent 
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ahead would be sufficient, with the rations carried 
with us, to last the coolies to Askole. 

On the 15th, another levy with forty coolies 
arrived. Supposing this reinforcement to repre¬ 
sent the lambardar and coolies we had written 
for, we determined to lose no time, but start the 
next morning with Ms forty coolies and thirty 
of the others already with us, sending the un¬ 
satisfactory lambardar and the rem^miug coolies 
down to Hispar with the baggage no longer 
needed. Order was given to have seventy coolies 
ready at daybreak with three days’ cooked 
rations. 

The next morning at six o’clock but few coolies 
were to be seen. The lambardars were called, and 
asked why the coolies were not on hand. They 
replied they were cooking their rations. The lam¬ 
bardars Tn-ere told to make them complete their 
preparations with despatch, as we must start soon 
if we were to get over the pass that day. By half¬ 
past six about fifty coolies came up and received 
their loads and glare-glasses, but the remaining 
twenty did not appear. Commands were now 
urgently pressed home on the lambardars to produce 
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the twenty forthwith. They and the kliansamah 
went dowTi to the coolie-quarters and dragged forth 
a dozen nniiTilliiig wretches, whom they drove 
before them with their sticks to the spot where we 
were waiting. They came limping np, and feU at 
our feet, complaining of various maladies, whining, 
and saying they were too ill to stir. Two, who were 
really incapacitated by wounded feet, were dismissed. 
The other teit, under vigorous application of the 
lambardars^ sticks, which, in some quarters, would 
have been considered highly cruel treatment if 
administered by Europeans, wre loaded and bundled 
oflf in cliarge of a servant to join their more active 
companions already started on the glacier. The 
khansamah and lambardars now returned to seek 
ten more to make up the quota, and, after prolonged 
search in the huts and among the neighbouring 
rocks, unearthed eight, who had hidden themselves 
away. These were also driven up and loaded. It 
was half-past seven before the last coolje left the 
camp. It may be added that, after they had found 
out that shamming was useless, and had actually 
started, all the symptoms complained of by those 
who had been so iU disappeared, and not one of 
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them was ever known to he ill again on the journey 
to Askole. 

The day was cloudless, and the caravan made good 
progress over the well-frdzen surface up the great 
neve-hills rising here, for the first time on the 
Hispar, steeply one above another. We kept to 
the north side of the glacier, to avoid the ice-falls 
into which the greater part of its stream is here 
broken, and ascended between thes^ and a second 
set tumbling down from the great expanse of its 
northern reservoir. Above the ice-falls we came 
to the vast plain of driven snow extending the 
whole width of the glacier, which sloped tip geutly 
and almost imperceptibly to a snow-ridge running 
north and south directly across the glacier. This 
plain constitutes the Hispar Pass. The ridge, which 
is the highest part of the plain, forms the summit 
of the pass. After we had advanced a considerable 
distance over the great expanse of unbroken snow, 
the summit seemed to be no nearer, but rather to 
recede. Also, although its gradient was so gentle 
and even, and although the altitude was under 
18,000 feet, walking over it was unusually fatiguing, 
probably on account of the monotony of its surface. 
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which brought the same muscles constantly Into 
play. 

The view from this pass discloses a most remark¬ 
able scene of snow-beauty and snow-desolation. 
There is snow everywhere, almost nothing but snow 
to catch the eye. The great plain itself, and the huge 
walls, ridges, and peaks, surrounding it, are ah deeply 
buried in snow. Only here and there reeks are seen 
on the mountains, which serve to heighten by con¬ 
trast the impression made on the eye and mind by 
the vast paU of white that covers everything. 

Near the west end of the plain stood a stake 
bearing an Italian and a Swiss flag, placed there 
by our topographers, who had been working at this 
point the preceding week, to mark their highest 
station. We left' these patriotic emblems of their 
visit to take their chances with the winter snow, 
which would soon enfold them m its cold embrace. 
Whether the returning summer sun set them free 
to wave in the wind again, or whether, as is perhaps 

i- 

more probable, they are now buried, and will he 
carried down by the glacier, ivrapped in its ley 
mantle, to reappear at some lower point, the future 
may possibly reveal. 
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We reached the summit of the pass towards noon. 
The sky was cloudless and the view perfect both to 
east and west. East we looked down the western 
head of the Biafo upon Snow Lake, and its eastern, 
snowy branch sw^eeping away behind B15, The 
north face of the tuireted massif of B15, with the 
glaciers flowing down from it to the east branch, 
was very imposing, though the effect was marred 
somewhat by distance. « 

The view down the Hispar is not nearly so im¬ 
pressive as that dow'ii the Chogo Lmigma from the 
high mountains at its head, ou account of the 
absence of the contrast afforded by the remarkable, 
median moraines of the latter. The white surface 
of the Hispar and the white southeni wall adjoining 
it ffatten the field of view, obscuring outlines and 
details. 

The altitude of the summit of the pass toward 
its south side, as calculated by the readings here 
and at Gilgit, is 17,500 feet. This agrees closely 
wuth the altitude of 17,475 feet we assigned in 1899, 
from the readings of tw'o aneroids, to a point on the 
pass about a thousand feet north of that w'here 
the present readings were taken. The 1899 point 
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appealed from where we stood to be somewhat 
lower than the 1908 one, but how much lower could 
not be judged by looking over the flat snow-field. 
As these points are situated on snow, probably 
the altitude of either of them would vary some¬ 
what in different years and at different seasons. 
Conway places the altitude of the pass-summit at 
17,650 feet, the point where he crossed it, as 
shown on his map, corresponding nearly with ours 
in 1899. 

The place where we now stood was just below 
the lower limi t of avalanches, which had been 
hurled dorni from the corniced brow of the great, 
white wall directly above, and we did not consider 
it safe to remain there long, for no one could teU 
at what moment an avalanche of giantic size might 
be precipitated from those heights, which would 
sweep farther than its predecessors and overwhelm 
ns. And so, although we would have liked to 
linger the whole afternoon to enjoy the grand 
panorama, we turned our backs upon* the snowy 
Hispar, where weeks had flown as days, and stepped 
down into the region of the Biafo. We thus, 
metaphorically, met our old footmarks of nine 
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years before on the pass, as we had assured the ex- 
XK)lioe oflScer we should, and followed them down 
the west arm of the Biafo to Snow Late lying 
below. 




CHAPTER IX 

Coolies Mutiny and compel ns to Cmnp — Messenger from M|r mrive^ wiili 
Letter which cause Coolies to bcoome obedivnlr-^DOw I^ke—tVesi 
Eiafo Wall —^Savoye's Waleh jgoeg wrong— We descend Biafo — An 
early Camp — Mew LambnrJur arriyes—Dcseant rantmued — Tracks 
in Mud—^ainp on dry Bed of Ijiko — t'eutures of and Fomiatioiis on 
Glacier 

An liour’s descent of the steep, nev^covered slope 
leadiDg down from the paaa, find another of the more 
gently descending, broad glacier leading from its 
base, brought us to the head of the large, glacier- 
filled amphitheatre, which has been called by 
Conway and ourselves Snow Lake. Hero tlie tent 
and supplies were found which had been left by 
Savoye, 

On the west side of Snow Lake the Biafo wall 
projects into the glacier in a sharp promontory, 
and changes its direction from east to nearly south. 

It was our intention to round this promontory and 

* 

descend the west side of the Biafo for about an hour 
to find a sheltered position on the ice for a camp, 
and orders wore given the lambardar to bring the 
coolies after us. But the next hour showed us this 


11 
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intention could not be carried out, and that, in 
spite of the presence of a new lambardar, we were 
not yet free from coolie-disturbances. The coolies 
followed well enough till, they came to the tent, 
the sight of which, as we feared it would, seemed to 
exercise a smister influence on their minds, for here 
they stopped and refused to move on, saying we 
must camp. 

A more mifavourable spot for a c<ynp could, not 
well be chosen. It was at the meeting-point of 
four great glacial bodies, and wiud-swept from the 
Hispar Pass and from various opening of Snow 
Lake—in fact, a perfect trough for gales to revel 
in. Should a storm break upon us, the tents would 
probably be carried away and the whole party 
might perish, as a party from Nagar is said to have 
done not far from the same place many years ago. 
The lambardar was told to explain this to the 
coolies, and tell them that we only wished to march 
a short distance farther to a sheltered position. 
The lambardar who, as weU as the Europeans and 
servants, saw the foolhardiness of camping there, 
did his best to persuade the coolies, but they 
remained obdurate, and refused to stir. 
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He expostulated. They became excited, and all 
began to talk at once. The porters and servants 
catching the excitement, now joined in. One 
porter addressed a group pf stupid coolies in Italian, 
another held forth in French, ivhile the servants 
attacked them in Hindustani. It was really 
amusing, as we stood by awaiting the issue, to listen 
to the babel of tongues that emanated from the 
surging mass.. 

But the matter was becoming serious. Time 
was passing, and they would listen to no one. 
The lambardar took the usual last resort, and applied 
his stick to some of those within reach; but this 
did not have the customary effect, for with yells 
of rage the coolies swooped upon him, knocking 
him down in the snow. He picked himself up, 
apparently unhurt, and returned to us. They now 
all tlirew down their loads and retreated some 
distance toward the pass, saying they would return 
over it and leave us. 

■ 

The prospect was bad indeed. We were to be 
left helpless on this exposed and dangerous spot, 
with thirty-seven or more miles of glacier either way 
separating us from the first outposts of human 
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habitation. It was most important that the coolies 
should be pacified and brought baclc, even if xve had 
to camp at this blealc spot at over 16,000 feet. 
Therefore the lambaidar^ who had recovered hia 
equanimity, and Savoye went to them and told 
them we would camp. Meanwhile the rest of us 
and the servants proceeded to pitch the tents on the 
soft snow near by. 

After a while the coolies slowly retjpned, though 
sounds of dissension were heard even after the tents 
were up, and we greatly feared they would depart the 
next morning. Late in the afternoon a man was 
seen hurrying down the slope from the pass. He 
was a messenger from the Mir, and brought two 
letters in large, official envelopes. We haded the 
black H.M.S. initials on them with delight, as we 
tore them open. One was from Sher Mohammed 
Khan, stating the Mir was sending his Prime 
Minister, the Wazir with more coolies, and his son, 
a head-lambardar of Nagar, who would cross the 
pass w’ith us and see that we bad no more trouble 
with coolies. The Wazir was to go to Upper Base 
Camp and remain there till we reached Askole. 

Tlie other letter from the Mir substantiated the 



LETTERS ARRIVE 

first, and contained threats of punishment to all 
disobedient coolies. These letters were in reply 
to our urgent one from Upper Base Camp intimatLiig 
that affairs were not bepig properly conducted by 
the acting lamhardar, and requesting a more honest 
and efficient one. It had been expected the Wazir 
would reach Upper Base Camp before we left, and 
tb'H would have been the case had we waited another 
day there, \vhich we should have done had u'e 
not supposed the lamhardar now with us was the 
one sent to accompany us over the pass. The mes¬ 
senger said the Waair’s son would foUow on and 

overtake us. 

Sher Mohammed Khan further ^vxote that the 
Mir meant to assist us to his utmost, but, un¬ 
fortunately, many of his subjects were not any too 
trustworthy (as we had already abundantly found 
out), and did not carry out his desires when at a 
distance. We have every reason to believe this to 
be quite true, and that the many annoyances ex¬ 
perienced from his unruly subjects were due entirely 
to their own initiative, contrary to his orders. 
Our warm thanks are due to him and the Govern¬ 
ment behind him for repeated assistance during 
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the expedition, without which it could not have 
been carried out. 

The news from Nagar spread rapidly. The 
coolies were told by the l^mbardar that the Wazlr 
himself was coming to punish them. The wrangling 
and discord ceased immediately. They became 
docile, and, at last, peace, though not comfort, 
reigned over the wind-haunted basin, Slasts shook 
the tents the whole night, and drove ^the cold into 
them more effectually than had usually been the 
case at much higher camps. The altitude of this 
camp was 16,120 feet. 

Snow Lake has been mentioned several times. 
This is a large, glacial amphitheatre formed by the 
meeting of four glaciers—the Biafo, and three un¬ 
named tributaries. It may be regarded in two 
ways: (1) either as a basin serving as the head of 
the Biafo which descends from it, and itself receiving 
three large branches, one from the east behind B15, 
a second from the norih>east, and the third from 
west-north-west coming from the Hispar Pass; or 
(2) as a part of the main stream of the Biafo, which 
glacier, ascending from south-east to north-west, 
receives the two branches descending from the east 
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at this point, or of Snow Lake, whichever it may 
he regarded, in the same manner as does the junction 
of any largo branch with a glacier. 

As has been mentioner^ the western Biafo wall 
descends from the Hispar Pass to the promontory, 
where it changes its direction from nearly east to 
about south-east, and descends farther with the 
Biafo glacier for some fifteen miles without any 
opening or being pierced by any ^ branch. Sir 
Martin Conway on his map of the Hispar glacier 
indicates a large branch-glacier as entering the Biafo 
or Snow Lake from the west, just south of the 
promontory, and has also placed himself on record 
as asserting the same glacial connection in writing, 
in the July 1908 Geogra'pMcal Jofamal^ p. 72. Care¬ 
ful observations at this spot made by us on three 
expeditions from three directions, verified by photo¬ 
graphs, prove that the wall here is continuous, and 
that no such branch enters the Biafo. Sir Martin 

has sbice admitted {vide Eeb, 1910 Geographical 

* 

Journalt p. 129) that when he passed the spot the 
mountain-wall was hidden by clouds, beneath which 
he thought he saw a glacier. What he probably 
saw beneath the clouds or mist was the neve and 
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avalanche debris, which fills the recesses at the bases 
of the rock-peaks opening on the glacier. 

The two east and north-east branches entering 
the Biafo at Snow Lake jamify into many smaUer 
branches among the multitude of peaks that cluster 
around and form the Biafo watershed, and dram 

a large area. 

4s ai-luck would hove it, Ssvoye’s watch went 
^vrong that night, advancU^ several horns, and he 
eaUed us at twelvs-thirty instead of four-thirty a.«. 
Supposing, in the serai-darkness of candlelight, our 
wateh, which indicated the preceding figure, to have 
stopped, and unable, on aeeonnt of the whistling of 
the wind, to hear the sound of ite movement, we got 
up dressed, liad eofiee, and were preparing to leave, 
when the continued obscurity without, which had 
not given way to daivn, as it should, aroused our 
Buspicioiis, and led to the diseoveiy of the mistake. 
Although all returned to sleeping sacks agam, 
between this interruption and the howling of the 
wind there was no more sleep. At seven-thirty 
we were ofi again for the descent of the Bisfo. 
For several miles the nev^-surfaee was very rough, 
and covered with rounded elevations arranged 
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rather largely in lines^ their appearance suggesting 
that they were the degenerated remnants of a vast 
field of nieve penitente. These made walking diffi¬ 
cult and fatiguing. In 1^99 we found the surface 
at this point smaoth and covered with a sheet, 
three or four inches deep* of water and slush. 

One by one we passed the old familiar mountains, 
whose acquaintance W'O had made nine years before, 
unchanged in form and appearance, r^ing like huge 
teeth abruptly from the glacier, their vast* perpen¬ 
dicular ramparts scorning any snow-mantle except 
ill recesses from which it could not be shed, in their 
rugged grandeur contrasting strongly with the ice- 
clad peaks of the Hispar, One of the party, prob¬ 
ably in consequence of the exposure of the previous 
night, became quite ill on tlie rough downward 
marcli; so by noon we began to look about for a 
suitable place for a camp* A spot near the glacier 
bare of snow was at la^t discovert on a shoulder 
descending from a momitain on the we;&t bank, 
and we accorditigly steertsd for it. When we reached 
it, throe small terraces were found among the rocks 
covered with dry earth and flowers, which, with a 
little levelling, made excellent places for tents. 



Fe&ks forming eiwt winll of Bififo (^iBctar btlow Snow Lalct^ culled pjigs I OS of 
Tfi la- 9/ ilinuda^ the J^tafo Whllu^lli. 








DESCENT OF BIAFO 


187 


Good, pure water existed in abundance on the 
glacier near by, but wood was entirely wanting. 
The altitude was 15,100 feet. The condition of the 
member who was Ul was, such that we might be 
detained here several days. From previous ex¬ 
perience we knew that dwarf-willows sufficiently 
large to serve as fuel could be obtained three hours’ 
march lower down, at a spot which, imder ordinary 
circumstances, could easily have been reached that 
day. The stupid and inexcusable conduct of the 
coolies in compelling us to make the exposed camp 
of the previous day was the cause of our now being 
brought into the predicament of being obliged to 
camp where there was no wood, Just as all cooked 
rations were exhausted. The lambardar vras there¬ 
fore ordered to proceed at once down the glacier 
with forty coolies, find wood, and return the next 
morning, having every man well loaded. Mean¬ 
while, two primus stoves w^ere brought into action 
to supply the culinary needs of ourselves, the 
guide, and jwrfcers, after which they served to 
cook the chapatis of tho servants. The coolies re¬ 
maining with us found dried grass and plant-stems 
in sufficient quantity to make smoky fires and 
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tide them over till their conff^res airived with 
wood. 

That evening tlie new lambardar, the son of the 
Wazir, arrived with thr^ coolies, having followed 
ns over the pass, as the messenger said he would. 
His eyes were bloodshot and inflamed, the pupils 
contracted, and he was nearly snow-blind, so that 
one of the coolies was obliged to lead him. He had 
come over without glare-glasses. Hp was at once 
provided with a pair of glasses and the means of 
treatment. In two days his eyes returned to a 
normal condition. He was quite a diflerent man 
from the three lambardars who had preceded him j 
in fact, he was the only one who was fit for the work 
required by us. He was of a higher class than the 
others, was quiet and modest, but it was quickly 
evident that he was armed with an authority, either 
delegated or inherent in himself, which the coolies 
respected. 

He proved to be an excellent fellow, and from the 
time of his arrival the coolies gave uo further 
trouble, and would never have been recognised as 
the disorderly band which had given us so much 
inconvenience. Had he been In charge of the 
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coolies from the beginning, as should have been the 
case, we should have been spared many annoyances 
that proved both distracting and expensive. We 
have never known a better instance of the truth 
of our assertion, elsewhere made, that coolies require 
a master if efficient service Is expected of them. 
Whatever may be said in favour of the abolition 
of begar, or forced labour, in Kashmir, it wiU be some 
time, we fancy, before such modem methods can 
be successfully adopted by the ruler of Nagar, 
whose unruly subjects are only amenable to force, 
being entirely above adherence to agreement. 

Tlie next day the coolies returned with a lot of 
green wood, which no one but themselves would 
venture to iise on account of the infinitesimal 
amount of heat and dense smoke it gave off on any 
attempt to use it. They were permitted to ap¬ 
propriate the whole of it to their use, while the 
primus stoves continued to do service for the rest 
of the camp. We had now no longer any need of 
fourteen of the coolies, as the rations they carried 
had been used. Their further presence with us 
would only serve to diminish the remaining, rapidly 
dwindling supply of coolie-food. Also the lambardar 
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who had come over the pass with ug, on the arrival 
of the last Jambardar had become a useless en¬ 
cumbrance. So, on the second morning after the 
arrival at this camp, he and the fourteen coolies 
were despatched to Hi spar with letters. On the 
third morning, the invalid having recovered suffi¬ 
ciently, the Journey down the glacier was resumed. 
We followed the right, or west banli, marching 
leisurely, sometimes on the glacier ^nd sometimes 
on the lateral moraines and lower mountain- 
slopes. 

The hillsides were clothed with grass, flowers, 
and dwarf willows, as were also the ancient lateral 
moraines, which here, as on the Hispar, were large 
and high. Border-lakes existed at intervals aU the 
way down the glacier, and we crossed the drj'- beds 
of several that had been drained. In the mud 
around these, tracks of bears, ibex, and other 
animals were constantly met with. At one place 
we followed for some time the tracks of a very 
large bear leading in the direction we were going. 
Every one would have liked to see the animal that 
could make such large tracks, though, as we were 
entirely unarmed, no one would have cared to meet 
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him at close quarters. A sharp look>out was kept 
for him, but he did not materialise. 

Oil reaching a mud-covered depression some 
distance farther, one of the porters who was in 
advance called out, *3Iore bear-tracks*; on which 
a servant, who ran ahead to see, pointing to the 
tracks, exclaimed, *Not bears, peoples.* And, to be 
sure, there were the naked footprints of wliat Savoje 
called Mes Askohens,* three good marches up the 
Biafo, where one would not suppose the Askoie 
people would ever come, for the way down the 
Biafo from here, either by the glacier or its banks, 
is exceedingly rough and difficult. Ever on the 
watch for wild animals, this was not the hrst time 
our European assistants had been on the wrong 
scent. We recall an occasion some years ago, 
when a noted guide, marching in advance, returned 
and warned us to change the direction of the route, 
os he had seen two bears just in front. Being scepti¬ 
cal, we w^ent forward to look ourselves at the animals, 
which turned out to he two yaks calmly grazing. 
Had this been in the Alps, the mistake might have 
been attributed to the generous amount of alcoholic 
stimulant carried on moiuitaiu excursions. Not 
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far beyond the bear and ‘ peoples’ ’ tracks, we came 
on a well-preserved skull of an ibex wth horns on 
which forty rings were counted. 

We camped that afternoon on the rolling bed 
of a former border-lake which had drained away. 
The upper layer of mud deposited at the bottO'm of 
the lake was dried and cracked by the sun. It was 
not sufficiently thick to withstand much pressure, 
and, like a thin crust upon powdery snow, was easily 
broken, laying bare a stratum of dry dust beneath 
that did not contribute to the comfort of the occu¬ 
pants of the tents pitched upon it. This was the 
only available camping-place in the vicinity, the 
alternatives being the rough, crevassed, moraine- 
covered glacier, or the even rougher, splintered, 
rock mountain-slants. 

Directly in front, cutting off the downward route 
in that direction, towered a high, steeply descending, 
shattered and crevassed ice-fall, in which the lowest, 
large west branch of the Biafo joined the main 
glacier. The seracs of the ice-fall were split into 
slender spires, which had been further sharpened 
by sun and heat into a series of giant nieve penitente- 
pimiacles of tj^ical shape. Several of the pinnacles 
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liad hoods of ice projecting from their summits. 
Similar instanoes of serac-nieve peoitente were seen 
on other parte of the Biafo and on the Jutmaru 
and Kanibasar glaciers. , 

After the junction with the Biafo of its large 
branches in its lower half» the sides of the glacier 
are much broken into s^raca, which are heavily 
covered with debris. As on the Hispar, the sphntered 
ice rises higtu above the edge of the glacier-bed 
on the sides, and runs in straight lines between 
the entrances of the branches, depositing lateral 
moraines from the debris it carries. The present 
edges of the glacier lie at considerable distances, 
often several hundred feet, from the great primary 
moraines which mark the former limits of the 
glacier, and it is evident, as in the case of other 
Himalayan glaciers, that a recession in mdth and 
diminution in thickness has been in progress for 
a long time. Several lines of lateral moraines are 
also seen between the oldest and those lying next 
the present edge of the glacier. 

Along the lines of the median moraines, in the 
lower half of the glacier and upon the white ice in 
their vicinity, lay countless numbers of rock- 

N 
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3 .i*ouuid dfluy of wtich tli6 icOf fisving 
melted away, left them supported on ice-pedestals 
as glacieT-tables. Where the boulders bad slid 
from their pedestals, the flatter l\ad been sharpened 
off by melting into nievo penitente-pinnaoles, often 
standing several in a group or in a line. In places 
the boulders were so thickly scattered about that 
one could not advance more than three or four 
yards in any direction without encfluntering one. 
There was also an abundance of nieve penitente on 
the same parts of the glacier below the neve-Une, 
the pinnacles of which were covered with mud, 
sand, or gravel. These pinnacles stood alone, or 
in groups or lines, on level surfaeesj in hollows, on 
the tops of s^racs, and on hillocks. In places the 
glacier-ice was stratified in perpendicular, longi¬ 
tudinal strata, which passed up through thepmnacles, 
thus showing that the latter were formed from the 
ice of the glacier. 


CHAPTEK X 

Lower BLttfo Ice-Fftll—L«d^Camp — AniTal at xlskolc—fratfiniBe 
witli Aakolc Viiingera—Nagai Coolies paid off—CAirying blindfolded 
porter aero^ Hopo-Brtdge— A Mountaiii-Routo difiioiilt and dnngotw 
ona—CrOG^ng BroldDh liivor on Zok—lackment Weatbtr on Deosai 
Plama—GnraU A Srinag^ir, 

The Biafo descends with a fairly even gradient 
from the base of its sharp fall from the Hispar Pass 
to a point about one march above the extremity of 
its tongue, where it is broken up into an ice-fall 
with large erevassee and seracs. 'RTien we ascended 
and descended the glacier in 1899, the crevasses at 
this fall extended transversely across the glacier 
from side to side, and the only passage we w'ere 
able to find over them was at the centre, where, 
at the most difficult point, a precarious pathway 
had to be cut along a shelf above a profound cre¬ 
vasse, between two great seracs. On this occasion 
the crevasses ran diagonally, and were shorter, 
though still \vidc. With the ice-ridges enclosing 
tliem, they formed a labyrinth through which a 

iw 
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clear head and a knowledge of ice-craft were required 
to find a way. Here Savoye’s skill as the possessor 
of both was apparent, as it had been in many a 
tight place before, and* though we had to cross 
several very risky bridges, he led the way without 
once returning on the track with remarkable cer¬ 
tainty and judgment through the maze of crevasses 
and s^racs down to smoother ice at the base of the 
fall. The descent of the ice-fall occupied an hour 
and a half. 

A short distance below the fall, on the west bank, 
lies a grass-covered maidan directly beneath a 
perpendicular rock-ptccipice, where we had made 
our first camp in 1899 when ascending the glacier. 
Here we camped again on the old ground, every 
feature of which was familiar and recalled experi¬ 
ences that had been long relegated to the back¬ 
ground of consciousness by pressure of the events 
of four succeeding expeditions. This was the last 
spot ahovo the tongue, several hours’ march below, 
suitable for a camp. It was named Ledge Camp 
in 1899, and its altitude, as then measured by the 
readings of two aneroids differing only slightly 
from each other, without reference to readings at 
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a base etatiorii was given as 11,777 feet, Tbe 

boUing-pomt readings now taken, compared with 

Bimultaneous ones at Skaido, gave 11,743 feet. 

The close correspondence of the results obtained 

by such difierent method8*is interesting. Souvenirs 

of our former visit were found, among which were 

tiivo biscuit-tin covers still bright and unsullied by 

rust. A stone cairn was built during the afternoon 

on a rock-shelf above the summit of a high moraine 
* 

just south of the camp. 

Owing to the two days' delay at the higher camp, 
the supply of ooolie-ata had run short-, so that on 
this and the next day the coolies had to be content 
with half rations, which really was a matter of no 
consequence to them, as they had been overfed 
for fourteen days and had had easy marches. The 
half ration was more than they had been eatiug 
in their own villages for months. 

The next morning at seven o’clock, rather a late 
hour of startiug with us, leaving this our last glacial 
camp, we marched down over the brokemand debris- 
covered lower part of the glacier to a point a mde 
and a half above its end. Here a path was dis¬ 
covered running up from the glacier-bank over the 
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mountains, which, we judged, would lead to Askole, 
We accordingly made for the right bank aboi'e 
which it ran, and, after breaking a way up 200 feet 
of a steep earth-slant denuded by a landslide, we 
reached the path, which* wound upward for some 
distance along a sharp slope, and then do^raward 
for 2000 feet over rocks and sand to the Eraldoh 
valley leading to Askole. 

We reached Askole at 4 p,m. of 24th August. 
The sun was hot, and after leaving the glacier 
we felt the change from the upper, ice-cooled air 
to that of the dry, heated valley, which w'as not to 
be wondered at, for in fifty-two days we had never 
stepped off glaciers and mountains, and for forty-two 
we had camped and lived at an altitude of lo,000 
to over 21,000 feet. Half a mile east of Askole 
village, nearly opposite the old fort, our full camp 
was pitched. Here double flies were again put 
into use as a protection against the sun, chicks, and 
the few requisites we had brought over with us of 
comfortable camp-Ufe, The altitude of the camp, 
calculated by comparison with Skardo readings, 
was 10,300 feet. As soon as the Nagaris had 
deposited their loads, they marched into Askole 
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BALTIS AND NAGARIS 

village fifty-five strong for a raid apon ata, ghee, 
and other simple food at oar expense. 

On our arrival the Askole lambardars, seven in 
number, were instructed to provide the Nagar 
coolies with full rations for this and the succeeding 
day on which they would remain in Askole, aiid also, 
that our agreement with them might be fulfilled 
to the letter, with an extra half ration for the 

preceding day when they had been on half rations, 

* 

They did not need or deserve this last, as the failure 
of food was due to the delay caused by the conse¬ 
quences of their own bad behaviour at the head of 
the glacier. The Baltis are said to dislike and 
distrust the Nagar people, who formerly made 
incursions into and ravaged their country, but no 
rumours of discordant relations between the hosts 
and their guests reached our ears during the thirty- 
six hours’ stay of the Nagaris at Askole, The vil¬ 
lagers were evidently willing to supply their guests 
with everything they needed at their own prices, 

which we did not question, and the visitors were 
^ * 
just as ready to accept all that was offered, and 

possibly they may have done a little bartering on 

their own account, as, on their departure, some of 
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them were observed to carry away sheepskins 
and other articlesj which they did not appear 
to have with them on the march down the 
Biafo. 

The next morning th4 fifty-five Nagar coolies 

were collected on the grass near the camp. Each 

was called up in turn, and in presence of their 

lambardar paid for the time he had been with us, 

as well as for six days allowed for return to Nagar 

* 

over the Hispar Pass. Each also received six days’ 
rations for the return journey. The rest of the day 
and the following night they spent in the village, 
and early on the second morning filed past our 
camp toward the Biafo. The lambardar and his 
three especial attendants returned ma Skardo and 
the Lidus valley to Gilgit. 

At Askole the lambardar who had been with us 
in 1899 put in an appearance, looking somewhat 
more mature, but otherwise much the same. His 
name we remembered as Kinchen, probably a 
mistake, as now he answ'ered to the name of GaUu. 
He appeared glad to see us, and was very friendly. 
He readily agreed to provide coolies to go up with 
us to do some climbing in the Skoro mountains. 
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and to go over the pass to Shigar. He also agreed 
to go himself in charge of thenit 

Two days later we left Aakole with fifty coolies 
to carry out tins plan. When the jhula, or rope- 
bridge, was reached, a ’delay occurred owing tn 
an idiosyncrasy of one of our porters, Althoi^h 
an excellent man on rock, ice, or snow, he was 
affected with uncontrollahle vertigo when obliged 
to cross running water on a narrow bridge such as 
a tree-trunk or a jhula made of only three strands. 
How to get him over the swirling, boiling torrent of 
the Braldoh was the question. 

It was evident from the first he could not cross 
the bridge alone. Savoye and another porter 
roped themselves to him, one in front and one 
behind, and the three started to cross, but as soon 
as they came over the edge of the river rushing by 
some fifty feet beneath he could endure it no longer, 
and they had to return. We now suggested that 
he he blindfolded and carried over on the back of a 
strong coolie. He was by no means a featherweight, 
weighing at least 180 pounds, and to submit to 
being carried over a jhula in this manner required 
considerable courage on his part, for should he 
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become panio-strickea and struggle, or lose hia hold 
and fall, perhaps carrying the coolie with him into 
the torrent, nothing could save them. He, however, 
assented to the proposition, and search was being 
made for the strongest coolie, when one of our 
camp servants, a tall, slender fellow, volunteered 
to carry him over. 

Savoye deemed it wise to use the rope again, so 
he and the porter to be carried and another porter 
behind w^ere again roped together, leaving the ser¬ 
vant free, The servant took the blindfolded porter 
on. his shoulders, and, with Savoye in front and the 
second porter behind, they started. The questions 
that now presented themselves and caused us some 
apprehension were—-would the bridge support the 
w^eight of four men at once; and could the servant, 
whose physique scarcely seemed equal to the task, 
hold out under his load for the 300 feet he must 
carry it, for it would not be safe to set the porter 
down on the bridge short of the farther end ? 
Fortunately • the bridge and the servant’s strength 
both proved equal to the demand on tlieni, and the 
passage was effected in safety. 

The Skoro route w'as ascended to a grassy maidan 
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above the mountain-village of Thla Brok. Camping 
herOj we were detained ten days by stormy and un¬ 
certain weather, during which no mountaineering 
could be attempted. On the eleventh morning, ae 
no signs of impiovemenf were apparent, and time 
was limited, we struck tents and descended again 
to the Braldoh valley en route to Shigar and Skardo. 
We had wished to avoid this route, which, as we took 
it, from the last Askole village to Tlgstun, is the 
most difficult and disagreeable to travel over of 
any (pathless mmmtaina excepted) we have met 
with in Himalaya. 

The jhula was passed as before, and the right 
bank of the Braldoh river followed till we came to 
a second jhula near the village of Pakora. This 
jhula was narrower, not so strongly made, and not 
in so good a condition as the one near Askole. It 
swayed badly as two coolies crossed it. After in¬ 
specting it, we, the guide, and porters were all of 
the opinion that the danger of four men crossing 
it together, as would have to be the ease in order 

ft 

to carry the porter over, \vaa too great to be 
risked. The lambardar ivas therefore asked if 
there was not a route on the north side, where we 
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now were. He said there was, but it was exceed¬ 
ingly difficult and ran up and dowTi over wild and 
broken mountains. 

We asked : ‘ Can your coolies take the baggage 
over it ? * He replied: ** Yes, if you give them 
time.’ * Very well; if the coohes can go, we can, 
so give the order to take this route,* we said. Within 
a quarter of a imle we had our first taste of the 
quality of that route, for it led directly to the irregu¬ 
lar face of a high, perpendicular cliff, that could 
only he passed by ascending and descending on 
much weathered, roughly constructed, native ladders. 
Beyond this to Hoh it took us over an exceedingly 
broken and rough country, composed of ancient 
glacial deposit; under beetling precipices, often 
from 1000 to 2000 feet high, packed full of rocks 
and boulders cemented together with clay, sand, and 
gravel, a most unstable combination, which was 
constantly giving way and descending in deadly 
avalanches to the valley below' i up through steep 
gullies washed out by torrents in the same formation; 

c- 

and over landslides of mud brought dowm by floods 
during the rainy season, banked up high on either 
side of watercourses. At one place we were obliged 
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to ascend a rock-packed mountain-side some 1500 
feet to get above and around an immense goUj or 
washout, which had been scooped out of the moun¬ 
tain by an impassable ^orient, entering the river 
and cutting off the route that formerly ran along its 
bank. Path there was none. The way was weari¬ 
some and fatiguing even to trained mountaineers 
accustomed to unexplored, pathless mountain- 
regions, and there was ever the suggestion of danger 
from falling stones and slips that kept us constantly 
on the alert. From Hoh to Tigstun, near the 
junction of the Braldoh with the Shigar valley, the 
path was bad enough, but good in comparison with 
the preceding stretch. 

On lOtli September we reached Tigstun. It had 
been arranged that Savoye and the porters should 
leave us here to return at once Skardo and the 
Deosai to Sriuagar, in order to reach Bombay in 
time to take the Messageries Maritimes steamer, on 
which their return passage had been engaged, while 

M 

we followed more leisurely. A m^senger had been 
sent ahead two days before to Shigar to order a zak 
to meet us at Tigstun that morning to take us over 
the Braldoh river. On our arrival there were no 
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signs of the zak, and no one knew anything about 
it or the messenger who had been sent to order it. 
The lambardar, at our urgent request, sent tw'o 
coolies to descend the sapds between the streams 
in the Shigar valley to a point opposite the village 
of Yuno, from which they could call across the river 
to the Yuno people to send up immediately a small 
zak -which they owned. 

We camped to await its arrival. Tht next morn¬ 
ing about seven o^elock fo-ur men were seen on the 
opposite bank bearing the compojient parts of the 
zak. Two coolies were despatched to the point 
nearest' to them on our side of the river to call over 
to them to use expedition in setting it up, as time 
was of importance. Notwithstanding this admoni¬ 
tion they proceeded to put it together in what 
seemed -fco ns, as, chafing at the delay, we watched 
them through our field-glasses, a needlessly leisurely 
maimer—two inflating the skins with their mouths 
applied to one of the projecting legs, and tying them 
to the poles with* great deliberation, stopping every 
few minutes to inspect their work, while the other 
two assisted by smoking and looking on. 

By eleven o'clock the zak was in order, and shortly 
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afterwards was brought over to our side of the river. 
As Savoye and the porters had been delayed tweiity- 
fotir hours, they were told to use it at once to take 
them, their baggage, and coolies across, and we would 

t 

wait till later. Owing to its small size it could only 
carry four persons besides the crew at a trip. We 
bade them good-bye and God-speed, and they em¬ 
barked first, leaving their servant, coolies, and 
luggage to fqJlo’'v. The current was so swift that 
the zak was borne down the stream a quarter of a 
mile before it reached the opposite bank. Havuig 
landed, they sat down and waited for the other 
necessary trips to be made. To carry the zak up 
the opposite river-hank from the landing-place to 
a point an eighth of a mile above our camp, to cross 
over to the camp, take another load down to the 
landing-place, and to repeat the procedure several 
times, occupied a considerable interval, and it was 
not till 2.30 P.M. that aU their effects were 
landed on the other side, when we waved a final 
adieu to Savoye and his party, ^ as they took 
up their line of march for Skardo. The remainder 
of the afternoon was occupied in transporting 
our baggage across the river, and the following 
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mornmg we went over with our tents. A few 
days later we arrived at Skardo vrithout especial 
adventure. 

On 17th September we left Skardo, still in summer 
heat, to cross the Deosai Plains to Gurais on the 
Gilgit road. The variable weather of the last few 
weeks had brought autumn conditions earlier than 
usual on the high routes, and our first camp, at 13,000 
feet below the Burji La, was made in a snow-squall, 
with cold, cutting wind, which so demoralised the 
servants dressed in thin clothing that they lost their 
heads and could not do their work. That night the 
minimum temperature was 1S“ Fahr. The next 
day the Eurji La was crossed in deep snow, with a 
cold wind again blowing. The ponies sank to their 
shoulders in the snow, and several missed their 
footing on the steeper places and slid some distance 
down the slant. Packs had to be taken off and 
carried by the pony-walas, and the ponies assisted 
by four or five men. At last, after floundering for 
more than two ^ours in the snow on the north side 
of the pass, ah gained the top, where the sijow 
ceased. We camped that afternoon at about the 
same altitude as on the previous evening, also in 
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a snow-squall, and had the same minim um tempera¬ 
ture that night. 

On the third day’s march, cold, boisterous winds 
and several snow-flurries ^were encountered. At 
six-thirty the following morning the thermometers 
registered 4® Fahr., a most unusual temperature for 
the season and altitude. We felt the severity of 
the weather the more, os mountain-clothing had 
mostly been sent around with our agent via GUgit. 
The fourth camp was pitched in a blinding snow¬ 
storm, which covered the ground with a white 
mantle four inches thick in a short time. The 
minimum temperature that night was 7* Fahr. 

The entire passage of the Deosai was thoroughly 
disagreeable. There was only occasional sunshine, 
and the ground was wet and boggy from frequent 
squalls. The ponies and pony-watas became used 
up from the wind and cold, and one of the latter 
became ill and had to be left behind at the Burzil 
Chow'ky. We were glad enough when at last the 

P 

Gilgit road was reached. , 

At^Gurais a pleasant, autumn climate was found. 
We camped there for a week, not wishing to reach 
Srinagar till after the 1st of October, when the warm 


o 
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weather would be over. On 30th September, as we 
were starting to return, a hard rain get in, which 
turned to snow that night. The snowstorm lasted 
for fifteen hours, covering the earth to a depth of 
nine inches, and interrupting all travel and telegraph 
connection in both directions. The whole smiling 
route from Guraia to below Tragbal was converted 
into a wintry wilderness. 

We waited till 4th. October for the route to become 
passable, but even then were obliged to march in 
mud, slush, and on ice, for two days till beyond 
Tragbal. On the Radjiangan Pass four feet of snow 
lay on the long traverse at its top, and on the 
Kashmir side the mud was ankle-deep. We arrived 
at Srinagar on 8th October. 

Thxis closed our sixth season of Himalayan explora* 
tion, a delightful season in one of its grandest regions, 
from the memorj' of which trials and hardships fade 
away, leaving beauty, grandeur, and interesting 
experiences, alone shining clear. 
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CHAPTER XI 

Group ef greiit Kiunkoniiii Gkcl^f^—Tlifl its Branehes— 

Bemorliable Southern let-barrier of Hispar — HUlock-Aim—Hispor 
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vsnting—Median Maraiu^ Fonuatioa slight—tikteral Morainaa— 

IntTagbidal Moniines — Strata — Maidani. 

* 

Having conducted the reader through the various 
stages, and mentioned some of the incidents of the 
expedition, we would now call attention to certain 
prominent structural features of tho Hispar, and 
their relations to one another. 

The Hispar glacier is one of a group of four great 
mountain-glaciers, surrounded by many smaller 
though by no means diminutive ones, lynig within a 
parallelogram bounded by 35“ 40' and 36“ 20' lat. N. 
and 74“ 50' and 76“ 40' long. E,, in one of the most 
snowy of Asiatic mountain regions. Born amid the 
bowlings of tho tempest and the ro^ of the ava¬ 
lanche, in inaccessible fastnesses far above the 

a 

habitations of man or animals, and fed by large 
tributaries, themselves glaciers of the first order, 

iii 
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these vast rivers of ice force their way downward 
through the intervals between precipitous moun¬ 
tains for many miles into the deep valleys below, 
w’here, succumbing to the heat there encountered, 
they gradually die out and disappear. The waters 
into which all of them are finally resolved find their 
way into that remarkable river, the Indus. The 
Baltoro and the Biafo discharge their waters into 
the Braldoh river, the Chogo Lungma ^to the Basha, 
The Braldoh and the Basha unite at the head of the 
Shigar valley to form the Shigor river, which enters 
the Indus near Skaido. On the contrary, the Hispar 
drains westward into the Nagar, which enters the 
Htmza river. This joins the Gilgit river, which 
finally enters the Indus north of Bunji. 

These great glaciers are not mere bands of snow 
and ice running smoothly from their sources to their 
tongues, but they are most complicated structures, 
descending in steep, broken ice*falls covered with 
splintered s^racs, or thrown up into huge iindulations, 
ridges, and high hillocks, seamed by unfathomable 
crevasses, and bearing on their surface or within 
their substance an incredible amount of debris from 
the decaying mountains, whose crests they fringe 
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with fluted snow-ruffiea, and whose flanks they rasp 
away and sculpture out in their downward progress. 
From the similarity of their environing conditions, 
these glaciers have many features in eomruon, hut 
each has also distinctive features sufficiently marked 
to render a comparative study of them all of 
engrossing interest. 

The Hispar glacier is the most northerly of the 
group. Its t-gngue is first encountered a mile and 
a half east of Hispar village, at an altitude of about 
11,000 feet. It is a broad, debris-oovered, dis¬ 
coloured mass of ice, with irregular surface sloping 
down to the detritus-strewTi valley-bed, where it 
ends. A large torrent, issuing from an ice-cave on 
its southern side, has cut a passage through the 
rock-debris to the valley below. This is joined 
at the extremity of the tongue by a smaller stream, 
descending in a sulcus between the north side of the 
tongue and the ragged edge of a large, alluvial fan 
radiating from a gorge in the mountains opposite. 

From here the glacier Eiscends ^with. a gentle 
gradient in a direction somewhat south of east for 
36'63 miles to the summit of the Hispar Pass, lying at 
an altitude of 17,500 feet, where it meets the upper 
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extremity of the Biafo glacier. Brs. Calciati and 
Koncza consider the length to be 35*16 miles^ which, 
aa measured on the map, corresponds to the distance 
from the tongue to the point where their route-line 
ends. By repeated altitude observations while 
crossing the pass. Dr. Workman found the summit 
to be 1*47 miles beyond or east of this point, via. 
at 36‘63 miles. 

At the summit of the pass the ^lispar shades 
over, almost imperceptibly, into the Biafo glacier, 
the line of demarcation in places on the snowy 
expanse being difhcult to distingmsh. Indeed, the 
slope of the whole pass for some three miles is so 
gradual that it is difficult with the eye to determine 
where the highest point is. If the length of the 
Biafo, which has never been accurately measured, 
from the summit of the Hispar Pass to the extremity 
of its tongue be placed at thirty-aeven miles, which 
would appear to be a conservative estimate, the 
total length of the great ice-band, stretching from 
shortly abdve the village of Hispar in the province 
of Nagar across the watershed down to within a 
few miles of Askole in Baltistan, is 73'62 miles or 
118*51 kilometres, the longest extent of glacier 
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outside the Polar regions. Drs. Galciati and Koncza 
mention this length as 106-625 kilometres or 66‘23 
mileSy but not having visited the Biafo, they have 
evidently underestimated or been misinformed as 
to the length of that glaqier. 

The average vridth of the Hispar above the tongue 
is about two miles. In the lowest fifteen and a half 
miles of its course it receives on its south, or oro- 
graphical left aide, six branches, three of them large, 
the largest aud liighest of which is the Haigatum; 
but from this last to its culmination in the Hispar 
Pass no branch enters it on that side- On the 
north side nine branches, six of them large, enter it 
at varions points, the highest being close to its 
origin. Many of these branches, especially the 
northern ones, are laden to an unusual degree with 
de^bris. 

As already stated, the mountains enclosing the 
Hispar, especially the upper half, as well as its 
branches, are high, greatly broken, very steep, and 
heavily covered with ice and snow, T^eir crests and 
summits are largely crowned with huge, overhanging 
cornices, many of them of great thickness and 
stratified in numerous layers. These, when they 
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break away, give rise to avalanches of great 
size. 

, The southern barrier of the Hispar extends from 
the Haigatum glacier to the summit of the Hispar 
Pass, a distance of twenty-one miles without a 
break. It consists of a high, continuous wall, rising 
at intervals into sharp peaks, several of which are 
over 22,000 feet, the whole covered with snow, 
masses of ice, glaciers, and hanging glaciers, and 
surmounted by cornices, which frequently break 
loose and shower down avalanches on the glacier 
below. These avalanches score and chisel out its 
icy flanks into deep furrows, sharp ridges, battle¬ 
ments, and spires, which, combined with the frozen 
cataracts and flutings of the hanging glaciers, present 
a most vreird and bizarre effect in the changing 
shadows which chase one another across the face 
of the w^all, as the sun marks the hours in its westerly 
course. In our six expeditions in Himalaya we have 
seen no ice-expanse that approaches that of this 
wall in extent, complexity, and grandeur. On 
account of the si4e and frequency of the avalanches 
falling from it, its base cannot, at any point, be 
approached with safety. About three miles east 
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of tlie Hispar Pass the wall makes a sharp turn to 
the south and continues on, also unbroken, as the 
west wall of the BLafo glacier for fifteen miles 
farther. It thus forms a continuous barrier forty 
miles in length unpierced by a single glacier, though 
extending through a region of snow and ice. 

From near and behind the apex of the angle made 
by the w’all at the point where it turns southward, 
a second wall runs west, south of, parallel to, and a 
short distance from, the south Hispar wall, cutting 
across the heads of the Sosbon and Hoh glaciers, 
and finally losing itself in the east barrier of the 
Alchori glacier. At the bottom of the narrow nala 
or gorge, enclosed between the precipitous faces of 
the second and the south Hispar wall, headed in by 
the Biafo wall on the east and the Alchori barrier on 
the west, lies a well-formed, glacier, first discovered 
by us from the Col des Aiguilles, at the head of the 
Hoh glacier, in 1903. This glacier, named by us 
Comice glacier, and referred to in /cc-fimtiid Heights 
of ihe MustagK P- 232, originates on the western 
declivity of the Biafo wall, thence falling rapidly to 
an altitude of 15,000 feet, and then stOl loiver, as it 
descends in the deep guUy to the west. From the 
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second, parallel wall mountaLn-apure, enclosing the 
Sosbon and Hoh Lnmba glaciers, run southw'aard, 
w’hile the main, south Hispar wall sends off others, 
which enclose the Alchori and other shorter tribu¬ 
taries of the Kero Lungrtia as far west as the Haig- 
atom. It is a noteworthy fact that, while the 
northern face of the Hispar southern barrier runs 
for twenty-four miles in a straight Une, unbroken 
by a single deep indentation, its southern face 
gives off spur after spur, enclosing important 
glaciers. 

Eor a distance of fifteen miles above the tongue 
the whole of the Hispar surface is broken into ice- 
hillocks, separated by deep depressions, the latter, 
as well as a large proportion of the hillocks, being 
hcavUy coated with debris of every size, from mud 
and sand to granite-blocks twenty to thirty feet in 
diameter. Many of the hillocks have the form of 
symmetrical cones and pyramids, but many more 
show a perpendicular ice-face on one side, and on 
the other slant back to the glacier at an angle of 
45“ or less. I'his formation is more pronoimced, 
and extends up the glacier to a greater distance, 
than the similar formation on the Chogo Lungma, 
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'wMch has a length of nine miles, or that on the Biafo, 
which only reaches a point about three miles above 
the end of the tongue. 

A short distance below the entrance of the Haig- 
atum branch, a narrow tiand of smooth, w^hite ice 
appears among the debris-covered hillocks, which 
becomes broader as one ascends. This is the last 
remnant of the white ice, which presses dowm along 
the left or southern lateral half of the glacier. Its 
relation to the hihock-area will be mentioned later. 
On the north half of the glacier the hillocks persist 
for eleven and a half miles farther to the entrance 
of the Kanibasar branch, Above the Haigatum 
many of them are oblong in shape and are arranged 
in lines, but below the Haigatum such arrangement 
is less apparent. They vary in height from 50 to 
230 feet, but some, as will later be stated m the 
discussion of their causation, exceed the latter 

height. 

From the edge of the hillock-area to the ice-falls 
below the highest part of the gl^ief, the surface 
consists of fairly smooth, somewhat rolUng. white 
ice, bearing only a moderate amount of debris. On 
the north side this section is only a few miles m 
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length, reaching from the Kanibasar glacier upward ; 
but on the south side it extends well douniward 
towards the Haigatuni branch. 

The last and highest portion of the glacier forms 
the Hispar Pass. As already described, this is a 
plateau something over three miles long and about 
the same in width, covered with driven snow, un¬ 
broken by crevasses, and gently rising to a snow- 
ridge crossing its eastern end from north to south, 
which terminates in an ice-shoulder descending from 
the last snow-peak on the wall. The height of this 
ridge w'here crossed, just at the extreme lina of 
avalanche-action, was found to be 17,500 feet. The 
descent from the ridge on the Biafo side is consider- 
ably sharper than the ascent to it from the H i sp ar 
Pass. 

North of the pass, and east of Last Moraine 
glacier, lies the large, snow-clad region behind Biafo 
Hispar Watershed Peak and its conirefortSt the 
average level of ivhich at its upper part is some 
2o00 feet abdve the pass. This sends doirn to the 
Hispar its highest northern branch, the large snow 
and neve-covered glacier explored by us with Rey, 
and named Nev4 branch. This is one of the largest 
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contributors to the Hispax stream, and the snow and 
ice from it break down into the latter in a chain of 
tumultuous ice-falls. 

I- 

The reservoir of a glacier consists of a basin or 
basins, usually enclosed* by mountains, and the 
highest portion of its own structure, which collect 
the snow that contributes to its formation. The 
dissipator is the lower portion, of varying extent, 
where melting exceeds the ice and snow-supply, 
and where, therefore, the glacier wastes away. The 
Hispar reservoir comprises the greater part of the 
region just mentioned, the whole of the Hispar 
Pass to the highest, summit-snow-arete, and the 
whole northern slope of the southern Hispar 
moimtain-bairier, for a distance downward of twenty- 
one miles to the opening of the Haigatura branch. 

The powerful pressure from the north exercised 

by Neve branch, aided by that of Last Moraine and 

the large Kanibasar and Jutmaru branches, forces 

the glacier over bodily hard against its southern 

wall, which pours down a constant succession of 

glaciers, ice-falls, and avalanches, over the line of 
* 

contact, covering it so completely that the glacial 
surface, sloping upward into that of the wall, forms 
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as intimate a connection with it as does that of any 

glacier with that of its initial reservoir. At no 

point in this long distance can any interval be seen 

* 

between the edge of the glacier and the wall. 

A remarkable circumstUnce connected with thia 
is^ that for fourteen miles above the Haigatum 
brancht the main part of the glacier opposite the 
ice-w'all, excluding a comparatively narrow section 
adjoining the wall, serves as a dissipator, all loose 
snow—and, indeed, over much of it, all nev^—^being 
melted away in late summer. Also the northern 
edge of the glacier throughout this section, in com¬ 
plete contrast with the southern edge, has so melted 
away that it lies at a considerable distance from the 
mountain-slopes, which themselves at that season 
are free from snow. 

A peculiar feature of the Hispar, not observed on 
the Biafo or Chogo Lungma, is the great number 
of lakelets scattered over its surface, especially in 
the hillock-area. From almost any point a dozen 
or twenty in the immediate vicinity may be counted, 

t 

With their transparent water of beautiful green, or 
reflecting the deep blue of the sky, they flash in the 
sunlight like emeralds and sapphires from their 
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setting of brown and grey. The great majority of 
them are merely collections, or pools, of water, 
occupying ^he depressions between the hillocks; 
but some of the larger are highly picturesque, their 
cleft, scarred, and banded ice-barriers, in places 
thickly covered with rock-debris, enclosing beauti¬ 
fully curved bays, between which graceful crystal 
promontories project, and their surfaces dotted 
with islets of ice or partially submerged boulders. 
These lakelets exist even in the neve-area at an 
altitude of over 16,000 feet, corresponding here to 
similar lakelets foimd by us at about the same alti¬ 
tude on Basin glacier, the highest, northern brauch 
of the Chogo Lungma, and described in 
Heights of the Mnstagk, pp. 286-286. These lakes 
axe mostly formed by tlie settling of surface-water 
into the depressions. Very few of those observed 
were fed by streams even of small size, and few had 
outlets. There was a notable absence on the glacier 
of streams of running water, the greater part of 
the surface-water apparently finding Its way into 
the lakelets. Few large streams such as exist on the 
Biafo w ere seen. 

Besides these surface-lakes, many border-lakes 
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and a few sub-glacial ones were found at the lateral 
edges of the Hispar and Its branches, resulting from 
the damming of water by ice or mora^-barriers. 
Some of these, their surfaces flecked with miniature 
icebergs interspersed among projecting boulders, 
in their setting of mountain and glacier, formed 
pictures of great beauty. 

The existence over the greater part of the glacier 
of such a large number of surface>lakes implies an 
absence of crevasses, or, at least, the presence of 
very few; for, did any considerable number exist, 
the lakes either would not form at all, or would be 
quickly emptied. This inference was shoAmi by 
observation to be correct in fact. Notwithstanding 

O 

the extreme irregularity of the surface, few crevasses 
of any size were seen in the lakelet-area. 

Crevasses are usually caused by steepness or 

irregularity of the glacier-bed, and are intimately 

associated wth ice-falls. Only one series of ice- 

falls occurs on the Hispar, viz. in the section near 

its head, whdro it descends sharply from the Hispar 

Pass to the level of Last Moraine glacier, into which 

• 

section the northern portion of its reservoir tumbles, 
also in ice-falls. Here large crevasses occur, though 
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many of them are neither long nor deep. From 
Last Moraine glacier to its tongue, the Hispar 
descends in an even, regular stream with a gentle 
gradient. In the twelve and seven-tenths miles 
from the upper edge of the Kanibasar junction to 
the lower edge of the Haigatum junction it falls 
about a thousand feCt, or one foot in sixty-seven. 
This, together with the absence of crevasses, points 
to the conclusion that the glacial bed is practicaUy 
smooth. 

Now, in the case of a simple glacier ^^dthout 
aflauents, with a smooth bed of uniform breadth 
and gentle gradient, we should expect to find its 
surface smooth, even if bearing moraine. How, 
then, does it happen that the surface of the Hispar, 
where both the last two conditions obtain, is so 
universally broken up oi^er the detritus-covered 
portions into high ifiUocka separated by deep 
depressions ? The answer to this question can only, 
it seems to us, be found in the effect on the glacier 
of its branches, , 

The four moraine-bearing branches on the north 
side'above the Haigatum, coming from high moun¬ 
tains, exert a tremendous pressure on the main 
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streain, forcing it over bodily, as has been stated, 
against the ice-covered mountain-waU on the south 
side. Being prevented by the wall from yielding 
any more, and being compressed into* the smallest 
possible space, the main stream resists further 
encroachment on the part of the branches. 

Under such circumstances, what next happens 
depends on the resisting power of the ice to com¬ 
pression as compared with the pressure brought 
to bear upon it. If the former be greater than the 
latter, the branch simply turns in a curve into the 
space, from which it has pushed the main glacier, 
and moves downward side by aide with the latter 
w'ith a smooth surface, as is the case with the large 
Haramosh branch after its junction with the Chogo 
Lungma. If, however, aa Is the case here, the 
pressure is greater than the resisting power of the 
ice, the ice is obliged to yield still farther, which 
it does in the direction of least resistance, i.e. 
toward It'S free surface, and is folded up info ridges 
and protuberances having a size and height pro¬ 
portioned to t{ie excess of pressure over resistance, 
till an equilibrium is established. 

Owing to the conditions existing at the lines of 
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impact of the branches on the main stream, fibe 
direction of pressure varies at different points, and 
in consequence ice-hillocks, many of them of great 
size, are formed instead of long ridges. While some 
of these, as already stated, 4ake the forms of sym¬ 
metrical or oblong cones and pyramids, their con¬ 
tours probably rounded somewhat by the heat of 
sun and air, the shapes of others in the hillock-area 
indicate that, under the severity of the pressure, 
the ice composing them bursts asunder and faults, 
one portion being crowded high above the other 
as a perpendicular ice-cliff shelving back to the 
glacial surface on the farther side. This process 
occurs most markedly in the upper layers of the ice, 
the lower ones, so far as can be seen, remaining in 
or being crowded into solid contact without the 
development of crevasses. 

Tire hillock-formation first appears at the line of 
junction of the Kanibasar branch T^rith the main 
stream, dei'cloping in the Kanibasar area as it 
moves downward. At the entrance of the Jutmam 
it becomes more accentuated, the'pressure here 
being evidently hicreased, and the broken surface 
extends upward into the Jntraaru itself for nearly 
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two miles, while it also spreads out laterally farther 
over the Hispar, encroaching still more on the 
area occupied by the white ice. The pressure is 
augmented at the junction of each succeeding, lower, 
northern branch. ‘ 

The entrance of the Haigatuiu and the five lower 
branches on the south side now introduces a new 
factor of active counter-pressure, thereby enormously 
increasing the compressing force to which the ice 
is subjected. The effect of this manifests itself 
immediately. The white ice, which after the junc¬ 
tion of the Jutmaru branch narrows rapidly, and, 
opposite theHaigatum, is reduced to a slender tongue, 
just below this point is completely overwhelmed and 
disappears from view. From here to the end of the 
Hispar, a distance of fifteen miles, only a chaos of 
detritus-covered hillocks is seen. These, which 
higher up w'ere more or less arranged in lines, aie 
here thrown into disorder by the variety of opposing 
forces. They are also crowded up to a greater 
height, anfl, opposite the Makoram branch, their 
apices attain a height of 279 feet above their 

f 

hsLses, 

It is worthy of note that, wiiile the depressions 
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between the hillocks are heavily covered with 
detritus, the apices of many of the hillocks them¬ 
selves are c<^|]iparatively or wholly tree from such 
covering. As the presence of detritus in quantity 
protects the ice beneath it*from melting under the 
heat of air and sun, the exposed apices must melt 
much faster than the protected furrows between 
them, thus reducing, perhaps to a considerable 
extent, the original height to which the hillocks 
ha\’^e been crow’ded up by pressure. The figures 
representing the heights of the hillocks, obtahied 
by measurement of those observed, do not therefore 
indicate the full effect of pressure in determining 
the condition of the glacial surface. 

The similar, though less pronounced, formation 
existing at the lower ends of the Chogo Lungma 
and Biafo glaciers appears only after the lateral 
pressure on their streams has been increased by the 
Junction of large branches and narrowing of their 
beds. A reach of typical hillocks was found at the 
middle third of tlie Btafo, in the area’of a largo, 
wertern branch entering at that place, but it dis¬ 
appeared lower do\vn. At and below the Junction 
of the Alchori glacier with the Kero Lungma, the 
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former descending with a sharp gradient on the 
latter, a similar crowding up of the surface was 
observed by the authors in 1903, tjw elevations 
presenting some of the largest, highest, and most 
impressive, ice-slants we have anjTV'here seen on a 
glacier. The hillocks here were composed of ice 
bearing but little moraine-material. 

A notable instance of this formation, exactly 
paralleling the Hispar hillocks, and by no means 
yielding the palm to them in size or height, as it 
was larger than any of those observed on the Hispar, 
was met with in the Nun Kun in 1906A This was 
only a single hillock, but its genesis by pressure 
was all the more apparent on that account. It 
oceurred at the line of impact on the Shafat glacier 
of a short branch falling some 9000' feet directly 
from two high peaics. It was covered thickly from 
bottom to top with black detritus, whQe the side 
of the Shafat, which was opposing its advance, was 
clothed with red granite detritus, so that the area 
occupied bji- each was clearly marked. This instance 
and the hillock-area of the Hispar were especially 
favourable to the study of this process, as it 
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not complicated by tlie presence of ioe-falls or s^racs 
in. either case. 

The pressure of most of the branches at the line 
of their first contact with the Hispar acts on the 
latter in a direction nearfy or quite perpendicular 
to its axis. As the branches, under the pressure 
from behind and the resistance of the main glacier 
in front, turn in great curves tow'ard the west and 
align themselves ivith the main trunk, the pressure 
is transmitted around the curves so as to act finally 
at right angles with its former direction, or parallel 
with the glacial axis. Hence it follows that the 
lateral displacing power of the branches on the 
glacial trunk is greatest at or shortly below the 
line of their impact upon it, diminishing as the 
angle of contact in their passage around the curve 
becomes more acute, and becoming practically nil 
when they have fully aligned themselves with the 
glacial axis, and become constituent columns of the 
main trunk. 

An inteiesting circumstance comiected with the 
pressure of the branches, especially of those above 
the Haigatum, which have no opposing branches 
on the south side, is, that when an equilibrium has 
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been established by the yielding of the main stream, 
the compression and folding of the ice, and the push' 
ing up and faulting of its upper layers into irregular 
projections, and the branch has turned into and 
occupied the space from ^ hich it has displaced the 
main glacier, the compound glacier thus formed 
moves downward until joined by the next lower 
branch, without exercising any perceptible return 
lateral pressure toward the aide from which the 
branch enters. This is seen in the fact that, after 
the branches have turned doivnward in the direction 
of the glacial axis, their free edges, though broken 
and greatly serrated, rising perpendicularly high 
above their beds, run in straight lines at consider¬ 
able distances from the former lateral moraines or 
from adjoining mountam-walls to the junction of 
the next lower branch. Tlie same w'as observed to 
as marked a degree on the Biafo, 

A noticeable peculiarity of the Hispar, particu¬ 
larly for a glacier carrying such a vast amount 
of detritus, •is the paucity of median moraines on 
its surface. Throughout the hillock-area, heavily 
coated with debris, which in many places conceals 
the ice completely from view, where median moraines 
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inight be expected to exist, no weU-marked ones 
are observable. This is, apparently, due to the 
continuity^ of the abundant moraine-material being 
destroyed by the broken, irregular condition of the 
surface. Aside from thft area, such moraines are 
rather feebly marked over the remainder of the 
glacier. A few small ones extend out from the south 
ice-wall just above the entrance of the Haigatum, 
and one also on the north side from Last iforaine 
glacier, and a good-sized one for a short distance 
from the Kanlbasar, but otherwise the remarkable, 
highly developed moraine-formation existing on the 
Chogo Lungma and, to a less extent, on the Biafo 
is wanting. Large median moraines exist on the 
larger branches. 

Not so, however, with lateral moraines. On the 
south bank of the glacier below the Haigatum, and 
along the whole of the north bank as high up as 
Last Moraine branch, gigantic, ancient, primary 
moraines, overgrown with dwarf-willows and other 
vegetation, exist. The highest of thbse are fomid 

m 

ou the north bank between the Lak glacier and the 

* 

end of the Hiapar, where the ridges of some of 
them, as measured by Drs. Calciati and Koueza, 
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stand 394 feet above the present surface of the 
ice. Between these and the glacier more recent 
secondary moraines, some of them of^large size, 
are seen at various places. On the west bank of 
the Haigatum, just abo^^e its entrance into the 
Hispar, five lateral moraines were found, one below 
another; the fifth, by no means a small one, being 
still in process of formation. The highest, recently 
formed, lateral moraine adjoining the ice is situated 
on the north side of the Hispar, just below the 
junction of the Lak glacier. Its height was mea¬ 
sured at 131 feet. 

The Hispar and its larger branches, and also the 
Biafo at certain points, are at present actively 
engaged in building lateral moraines. At the edges 
of these glaciers great, ragged, perpendicular ice- 
walls rise high above the glacier-bed, their summits 
as well as their substance heavily loaded with debris, 
which is constantly showered down, often in cart¬ 
loads, upon the moraines at their bases. At some 
points the nforames can be seen to grow day by 

day, and even hour by hour. As these walls move 

* 

downward in straight lines, they, apparently, exert 
no lateral pressure on their lateral moraines, so that 
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there can he no question as to their forming morames 
by pushing or ploughing up ground-moraine mate¬ 
rial. There was also no evidence that such material 

ft 

was pressed out on their aides by their weight. 
Tlie moraines appeared* to be wholly built up by 
the deposition of the debris borne on the glacial 
surface as well as in the crevasses and substance of 
the ice-v^lls. 

Some fine examples of intraglacial moraines 
cropped out in places on the glacier-edges, composed 
of detritus which had fallen into and filled large 
crevasses. The capacity of the Hispar as a moraine- 
builder appeared to be exhausted before its ice 
reached the extremity of its tongue. Li contrast to 
the lai^e lateral moraines the terminal moraine- 
formation was not marked, only a small moraine 
existing in front of one section of the tongue. 

Nev6 and glacier-ice are composed of strata, or 
bands, which represent the snow-accumulation of 
successive seasons in the reservoir. At the sources 
of a glacier these are of considerable* thickness, and 
overlie one another in horizontal or gently curving 
layers correspondhig w'ith the conformation of the 
terrain on which they rest. In a glacial trunk they are 
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compressed, often into tliin ribbons, and their edges 
may be tilted to any angle with the horizontah They 
may also be curled and twisted into serpentine folds. 

A great glacier is not the best place to study the 
relation of banding in the •trunk to neve-stratifica¬ 
tion in the leservoir. In the complexity of currents, 

* 

the breaking-up into ice-falls and seraes, the dis¬ 
placements, the regelation, the conditions of pressure, 
folding, and torsion, and other accidents to which 
the ice of such a glacier is subjected, the difficulty 
of tracing the relation of the final structure of a 
given mass of ice to that of the nev^ in which it 
originated, after the great distance it may have 
travelled from the place of its origin to that where 
it is observed, is obvious. Indeed, it is marvellous 
that, considering the vicissitudes it has undergone, 
the ice near the tongue of a thirty-mile-long glacier 
should retain such perfect stratification as it often 
exhibits. Tills subject is more advantageously 
studied in short, uncomplicated glaciers. 

On all broken surfaces of the Hispar reservoir, 

t 

and among the ice-falls just below, neve-stratifica- 
tion was well marked, the strata being horizontal 
or somewhat curved. So on exposed ice-surfaoes at 
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all points of the glacier, even to the extremity of 

iU tongue, stratification was visible; but the strata 

ran in every direction according to the conditions 

to which tte ice had been subjected in its downward 

journey. Perpendicular etrata were common. They 

were, in many instances, curled and tivisted into 
* 

curious patterns, while in one large ice-ledge pro¬ 
jecting from the extremity of the tongue they were 
as horizontal as could be found in level n^ve. Over 
the greater part of the end of the tongue they could 
not be observed, owing to the discoloured an d 
detritus-covered condition of the ice. 

Not one of the grassy, flower-sprinkled maidans, 
described in connection with the Chogo Lungma 
and Alchori glaciers in Ice-Bomvd Heights of (he 
MustagJif pp, 179, 352, 361, was met with on the 
Hispar. The mountams rise too abruptly from the 
glacier to afford any space for these. One such 
maidan was found at the junction of a branch of the 
Jutmaru with that glacier, and utiHsed for a camp. 
This was of alluvial formation, and had recently 
been the bed of a border-lake, which had mostly 
silted up through the deposit of mud poured into it 
from streams from a glacier above. 


CHAPTER XII 

ClaiHiB Altitude of Moimt HtifiWAran—M ib. Bulloek Workmftn 

sends Expedition to tnsngulute its tifo Summits^Detaila of Woifk 
—Besults. 

Let us now for a moment turn from the considera¬ 
tion of the Karakoram region to that of a question 
affecting a mountain on the opposite side of the 
earth—in the Andes. 

After returning from her expedition to Mount 
Huascarau in Peru in 1890, Miss A. Peck claimed 
to haye attained a very high altitude in climbing 
the lower of the two summits of that mountain, 
the altitude being differently stated on different 
occasions, but finally being placed at, certainly, 
‘ above 23,000 feet/ and, probably, ‘ 24,000/ As 
a corollary of this Huascaran, contrary to the 
generally accepted opinion of geographers, was 
asserted to he/ higher than Aconcagua,’ and there¬ 
fore * the loftiest mountain known * in the Western 
hemisphere. 

These contentions being based, confessedly, on 


* 
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eye-estimates only, and not on any facts previously 
known or newly discovered, or on any measurement- 
data whatever, were naturally regarded with in¬ 
credulity geographers, engineers, and mountain- 

• eers. Expression of dissent appeared here and there 

on the part of those who chose to take notice of 
them, but the material available to refute them was 
very slight, no measurements of this mountain 
having been made, with the exception of a single 
ttiangulation of its higher summit many years ago, 
of the details of which little appears to be known. 
The result of this triangulatiou gives the altitude 
of the higher of the t>vo summits as some 2000 feet 
less than that assigned by Miss Peck to the low'er 
summit claimed to have been ascended by her. 
Matters standing thus, and there being no im¬ 
mediate prospect that any satisfactory solution of 
the questions raised would offer itself, in the interest 
of mountaineering science, which, among other 
things, demands that, as a matter of fairplay to 
others, no claims should be made , for altitude 

’ EoiiDDudi iahJflclKssEc work on Pent in iSTO mentions ihe 
KindJ 141 connection with the timnguJetion of HuAsesran, whose oWr^i- 
ti^iiA were, appArontly, made in the conrse of the suirej for the railway In 
tho T?illey of Hooras?- The altitude of 0731 metrea (23,044 feet) since 
giTon to the peak would appear to bo the restilt of Ring's mflOdiireDient 
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attained that has not been detemiined by a recog¬ 
nised method of measurement, as well as to ascertain 
the actual facta, since the claims made with regard 
to Huaacaran affected her o'ivn position as^hc hereto¬ 
fore undisputed holder of the altitude-record for • 
women, won by strenuous effort on moxintains pre¬ 
senting technical difficulties of the very first order', 
Mrs, Bullock Workman, in June 1909, decided to 
send an expedition composed of expert European 
engineers to Peru, to make a thorough and accurate 
triangulation of the two summits of Huaacaran, 
which would be recognised as authoritative, and as 
definitely settling the questions involved. 

Through the assistance of Messrs. Pr. Schrader 
and Henri Vallot, acting for the Society Gen^rale 
d’i^tudes et de Travaux Topographiques of Paris, 
an expedition was sent to Peru for Mrs, Bullock 
Workman, under the direction of M. de Larminat, 
to effect this purpose. 

Assisted by the Peruvian Government and favour¬ 
able weather, M, de Larminat and his assistants 
were able to carry-out this work successfully between 
August and November 1909. * 

A base, 1600 metres (5248 feet) long, was measured 
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in the Bio Santa valley in the Black Cordillera at 

an altitude of 3800 metres (12,464 feet). This base 

was measured by means of a 50 metre {164 feet) tape 
* 

of invar metal. Prom two stations, one at either 
* end of this base, and from two others, the positions 
and altitudes of which were determined by trigono¬ 
metrical measurements from them—that is, from 
four stations in all—the positions and relative 
altitudes of the two summits of Huascaran were 
fixed by azimuthal and zenithal angles taken by 
theodolite. 

In order to ascertain the true height of these 
stations above average sea-level, a progressive 
levelling was conducted from the highest station, 
called the Garganta Signal, doum. along the mule- 
path leading from Yungay by way of Quillo to the 
sea at the port of Casma. 

The Garganta Signal is higher than the col w’here 
the path between Yungay and Casma reaches its 
highest point. The difference in height between 
these two was ascertained by triangulation from the 
Garganta Signal to be 159 metres (oSlJ feet). From 
tlie col down to sea-level at the port of Casma the 
levelling was performed by means of the tacheo- 
• Q 


f 
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meter. The altitude of the Garganta Signal being 
thns established, it an easy matter to fix the 
altitude of the other three stations, from which the 
triangulation of the summits was made, as well aa 
from the Garganta Signal.* 

From two of these stations from Avhieh it was 
visible, the altitude of the church tower at Yungay 
w as also established at 2568 metres (8432 feet). 

The average sea-level -was determined by four 
double observations of two water-marks, made at 
intervals of six hours ten minutes between each. 
The agreement of these ivas satisfactory owing to 
the small amplitude of the tide at Casma, and also 
to the fortunate circumstaJioe that the observations 
were made at the time of neap-tide. 

The results of these measurements show the height 
of the north summit of Huascaran to he 6650 metres 
(21,812 feet), and that of the south summit 6763 
metres (22,182 feet). The observations and details 
of the calculations made from them have been care¬ 
fully gone over, and verified by M, Henri VaUot, 
who testifies to ihelr accuracy. A full report by 
M. de Larminat of his ivork, with maps and diagrams, 
has, with the permission of Mrs. Bullock Workman, 
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been presented to the Peruvian Government, and 
published in French for presentation to eeientifio 
aocieties,^ 

■ 

The above measurements, scientificaUj and care¬ 
fully carried out, establish beyond cavil the altitude 
o^f both summits of Mount Huascaran. They sus¬ 
tain the universally accepted opinion that Acon¬ 
cagua, whether its height be considered 6593 metres 
(22,S05 feet), as triangulated by Schrader, or 23,080 
feet, as triangulated by Fitzgerald, is the highest 
summit of the Andes. And they show that the 
altitude of the lower summit of Huascaran, claimed 
to have been ascended by Jliaa Peck, is some 1500 
feet lower than the highest altitude attained by Jlrs. 
Bullock Workman. 

* h^rntiDatioii de I'altttQd^ da Moot Huasconm co 1909, sur 

1a d^monde dt MAdAin« F. Bullock Workman, par la Soci4t4 Gin^rel# 
d'Btudei et do Travaax Topogiaphiquea.—€<oiNpr< do fa 3funon. 
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THE BASIN OP THE HISPAR GLACIER 

•Critici^n of Existing 31aps .—The whole ba^Jii of the 
Hispar Clacier is incliided in sheet No, 2 S.E. of the Topi>- 
graphical Map publi^^ihed hy tlio Trigonometrical Survey of 
India {=1 ineh to ^ miles) with the following indications : 
Northern Trans-Frontier, j>arts of Hnn^sa, Nagar {Kan jut), 
Sarikal, and Afghanistan.—July 1904. Ah regards the 
topography of the Hispar district this map is eompletely 
valuelessj Avlikh is not surprising, eonsideriiig the remoteness 
of the point and the exceptional difficulty of surveying- 
operations in til owe inner Himalayan ranges. 

Tliat map indicates two fiunimit« on the northern limit 
of the Hispar basin, which boldly stand between this and 
that of the unexplored region lying to the north. The map 
and private uiformation from the Trigonometrical Burv^ey 
of India stato the following : — 

r 

(1) A western peak, lat. 36" 12' 45" x long. 75^ 13' 79", 
|X>sition lixed by means of two triangles, should 
be 24,600 feet high; altitude determined by one 

{2) An eastern peak, lat. 36^ 12^ 2tt9" X long. 75" 2T 
^ 30-6", |x>sition tixed by two good triangles, should 

bo 25,492 feet high; altitude de tor mined by two 
rays, (Private information states 25^400 feet.) 

51? 
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The latter's name h said to be * Kunjut Peak/ but It is 
entirely unknown locally. Now, crossing and re-crossing 
the glacier in all directions, we were quite unable to make 
out these two peaks amongst the others. Dr. and Sirs. 
Bullock Workman, who climbed one of the summits at the 
head of the Haigaiuin Glacier on the opposite side, could , 
no more identify them/ It must be added that it is some¬ 
times extremely difficult, from the glacier, to accurately 
grasp the course of the divides between the several basins. 
Bnt> on the whole, w^e wonder if the representation, of the 
sev'-eral summits of the region, as stated on the map, is 
not the result of a misconstruction, especially as regards 
that part with which w'e are more particularly concerned, 
and which is show n in our new' map at the scale of 
1 : 100,000. It is quite possible, however, that the out¬ 
standing peaks can only be distinguished, from some 
remote point, tow'ering aboye the w'hole region. In that 
case such a point should l>e indicated. 

In 1892 Sir Martin t^anway/ arriving bj'' way of Nagar, 
w'ent rapidly over this district and worked out a map on 
the one inch to tw'o miles scale, including the bas^in of the 
Hispar Glacier. His map gives a fairly good idea of the 
country in the immediate vicinity of his itinerary. But. 
obvjou:^l3% it was impossible for hi in to state carto¬ 
graphical ly the parts he had not seen. In consequence his 
representation of the tributarieH of that immense glacier 
is devoid of ail objective reality. How did Sir M, Conway 
succeed ill identifying the' two highest peaks above 

1 f dm-LiRiiJua uf ililn suljjcct, jip. 11^-123. * 

M-*ri}ltyraU(ru m iht KHrakt^ntm 

lOr^at. Laiidoji, 1S9G. 
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dUCIEK IW THK HOIJTE Ttl llliCrAH PMIITEb OJi HIH ^lAKTIM TOSWAT'3 

MAP. 

in one of Jiis articl^a AI. CJi. Rabot - givea a brief aceount 
of tlie work pursuwl in the Hiiimlayan region, and draws 

* It Bhoutd be kniNWo that tbe f 'onwfij' Miip oiiiEta fi sjiiail but rm 

clmmcterijitir jfbwTer which is elejirlj pwcu fKuii ih? nlrjnjf the seiitlierTi 
slope of the Trtllcy, Lei ween the FiiiTpii i^lucier and the vUlagea of Huni^ 
Hartar^ one tlujf'a umwh frfiin Hiapar. From the nnrlh-eaflfthut glacier opens 
south on ihe river, uml HIIa the bottoii] of .f inagnifl^^ent A'-filiaped 

tniley, ObvEoiisly Sir Murtin dkl not see it, since he went to the left, 
confVng from the ttplicr jBirt of the Barpu Cihuuer. The TrijncmonKtriertl 
Sun ej of Imlja Mnp doca not nientloii it pi then 

* Ch. Rjihot, 'Etudes (t Explomtioui^ en Himalnyji,' in La Q^maphLf 
15th Fehrnnry lOOa 


mentioned ^ According to him tlieir positionn with refer¬ 
ence to the glaoier are the same as stated in the Trigono¬ 
metrical Survey of India Alap.^ 
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interesting genoral conclusions. But he particularly insista 
on the twelve glacial tongues ntudied in 1306 by the officers 
of the Geological uSuivey of India.^ Among these tongues 
we are apeeially coneemed with two^ namely, those of the 
Yengutsa and the Hispar. 

The Yengutsa Glacier is attributaiy of the Hispar river ’ 
which opens close by the Hispat* village. In 1892, at the 
time of Sir >1. Conway’s exploration ^ it mast have occupifd 
the upper portion of its valley at a dktanco of II| kiloiuetres 
from the Hispar river. (The name Rung-Pa given by Sir 
M. Conway was no longer used by tho natives at the time of 
Mr. Hayden’s and our tyvm passage.) It b now only 900 
metros distant, and fbis rapid progress was all made from 
1892 to ISOlj according to the natives. Since 1901 the 
glacier ha^i remained stationary. During its ex[Kinsion it 
has invaded a fow' morainic pastures on its borders and 
buried several small mills, thereby causing great damage to 
the inhabit ants of Hispar, 

lli^par Vilkige .—It is precisely on the alluvial fan formed 
by the torrent at the mouth of the Yengutsa that the natives 
of Hispar find their subsistence. Tho molting of the glacier 
insures water throughout the whole summer for the irriga¬ 
tion of their meagre cultures, Tho natives have taken 
advantage of this ^jcrnianent water-supply by digging .small 
ditches kept up at the expeitse of the Jlir of Xagar. 

The fields have irregular sba|tes, and their gradient is the 
general gradient of the cone, but softened by a s^'^etem'of 
terraces and stone-walls. * 

The village, with its score of houses, is situatod at an 

* PrJmfcnarJ/+S'iiirrt]/<?/ m ihr Nortk-U'tJti 

etc, * 
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altitude of 3280 metres. is the chief culture. As 

live stock they have the yak {Poejpiagus ffrunnieti^), a black- 
aud-ivhite croiss betwiecn tJie yak and the Indian aebu 
Jndicjts), aiit^hords of goats and sheep. The half-Avild yak 
lives a large part' of the j'ear on the moraine-pastures of the 
' Hispar Glacier. The vilJogo o# Hispar is placed between the 
two glaciers at 230 met rea f rom the front of the Yengutsa and 
2000 metres in a straight lino from the tongue of the Hispar. 

In June i&OS one of our party. Dr. C. Calciati, made a 
survey at the scale of 1:20,(X)0 with the rigle d tcHtnUrt, of 
the portion including the tongues of the two glaciers, and 
thus earned further on the interesting tacheoiuetor survey 
begun in 1900 by JUr. Hayden of the Geological Sun-ey of 
India.^ 

As (Joints of reference for the Yengutsa we adopted the 
same two beacons or stone-pyramids marked in black 
* G.S.I.,’ adding in red the initials and date of the e3t(>edition 

[E> W.1. 

After examining the observ'ations and splendid photo¬ 
graphs of Mr. Hayden, we may state that the Yeugutsa 
Glacier lia-s retained its characters since 1906. showing only 
a slight decrease in thickness and length. However, the 
withdrawal of the end-wall was only of some 30 metms as 
nicasured—not with the chain, but carefully—from the line 
of the pyramids on citlier side of the caiion. This figure 
refers only totJie end of .August, at the time of ourdcpartiirc. 
It looks very flinall. and, considering the^tivity of a glacial 
mechanism formerly so sensitive, wo are inclined to sec in 
it only the summer contraction. 

' t’. CHlelittl, ‘Lmiinues Ji-s I'hcivni HiaiBir t>t Yengutaii,' Ln 
liVtIi October 1910. 
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We found ako two beacong of t he Trigonometrical Sun^ey 
of Tndia set up for the Hispar Glacier on both sides of the 
stream. Tlio one on the right-hand bank could only be seen 
with difficulty on tlie grey bac-^kgrtnind of the liioralne. We 
had to replace it by a huge, erratic granite-boulder, on 
which we wrote in large reil letters The same 

itutials with the date — 23.v'r,03—wore written on an out- 



EKTHE^irrV OF TUR lEISTAH TOJCOOK yilOSA TUT. }U»01t M4i;Kr.|i 2;lL 


crop of [>oIifihe<l rock close by the pyramid on the left bank 
by the side of the path to the glacier. The remarks made 
for the end-\^aU of the Yengutsa hold good for the Hispar, 
but in the case of the latter the contraction did not es^ceed 
10 metres. 
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By the end of Auguat, liow ever, tli« tiiicknesa of the tongue 
was muterially reduced, and big blocks of ice haidng tumbled 
doira had been partly carried away by the aub-gJacial 
atream, A line dra^m between the pyramid on the left and 
the erratic boulder, above mentioned, passea pieciaely by 
•the front of the iee-tongue, , 

Tho Hwpar Glacier, at least since 1892, appears to have 
remained stationary. Yet explorers in tJioso regions record 
an increase of aerial precipitation similar to that observed in 
the Alps during the same period.! ^he Hispar on account 
of its colossal mass and length lias not felt the effect of this. 
On the other hand, the Yongutsa and many other transverse 
glaciers of, relatively, very small length have felt, from the 
iii^ve douii to their points, tJie effect of an increased supply. 
Should the Yengutsa still advance a few hundred metres it 
would dam the Hispar stream and produce, perhaps, a 
veritabJe catastrophe. A number of similar instances taken 
in this region tend to demonstrate how its cycle of erosion 
is yet at its primitive, or young stage. It is only along this 
lino of thought that the general character of all* tho valleys 
of the Himalayan ri'gion can be explained. 

Arriving at Hisjiar on the 2nd June, we approximately 
rcalistxl the extent of tho basin of the Hispar Glacier, and ail 
at once the question arose, how to plan our work so as to 
«ucc(*ed in jirodueing a general map of the glacier and ita 
tributaries. We knou that tJic oxtreiiiely limitetJ time at 
our disposal, via. throe months, would yet bj shorteiuxl by 
bad weather. A few clouds round the 'sunimita would be 
qoite enough to stop the uork of triangulation, it was, 


■* 


^ I T. CIj, 
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tli^rfiforo, inipsratiYS to push ohood u'ith all our might and 
t-ake advtuvtagfl of everj' clear day. Wo divided the labour: 
ono vas ill charge of the rejj’/fi d 4ch)H€tf6x the other of the 

theodolite. ^ 

Our Map.—The map on the I: IhO.OOO scale, which is 
appended, is based, especially for the whole of ita altimetiio * 
points, on a t-riangulation carried out with the tlieodolite by 
Dr. Mathias Koncaa. The vicinity of Hispar i-illage and 
the main tributaries were surveyed by Dr, Calciati with the 
regie d ech'wiefre of the Goulier type.^ In addition a large 
number of stereoscopic and panoramic view's, along w'ith 
manv panoramic sketches w'ith the camera lueida and 
detailed notes, were taken on the spot, and were a great help 
in drawing the map and reminding us of the tojiographical 
peculiarities of the region under consideration. 

Wo first thought of basing our work on the point^j supplied 
by the Trigonometrical Survey of India, cither by adopting 
the altitude stated for the ^^llage of Hispar, viz. 9970 feet, 
or by connecting with the two summits already mentioned 
which wo had hoped to identify from the glacier. Wo did 
not give effect to that, however, for two reasons — 

(J) From information supplied by the Trigonometrical 
Survey of India itself, the altitude of Hispar is 
doubtful, and we did not know what point of the 
village had been rcfcrrerl to. 

(2) It was found impossible, a» already stated, to identify 
the two summits indicated by the Trigonometrical 
Sur\'ey of India. 

' Adu|il«i in tlnf Hrencb Ann-jp Topograph iiizil Set vies. 
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A. The Base. —\Ve^ tlierefor^, -stnrted in the sonth-T^est 
comer, from the highest, house of Hisi>air found at 3280 metres 
elevation. This had l>een carefully measured with, the 
hypsometcr 4uid the aneroid ^ adopting the average of our 
observations.* For this calculation we referred to readings 
" at the Govern nient base-statiAii at Gilgit where, from June 
2oth to August 3] at, three barometric and thermometric 
daily observations were taken regularly. 

From point 32SO of Hispar, which is easily recognised by 
its red mark, we measured several times \yiih the r^k d 
idhnitre a distance of 320 nietres in the north-east direc¬ 
tion, and at the otlier end wo built a pjTamid h50 metres 
liigh, marked at the base and painted red at the top. 

The nature of the ground did not permit of a longer 
base being profitably- taken k On this altimetric ® and topo¬ 
graphic base at Hispar the whole of our cartographical 
operations were founded, 

Our main object was to study ajul e^eprcss tho interesting 
plienoincna and the geographical features of this, as yet, 
little-known region, \\licn a first-rato triangulation of the 
Trigonometrical purvey of India shall have succeeded in 
accurately fixing the position of the main ixiints of tho 
Hinpar Glacier, our map M ill thus he correctly placed. 

B* The Tfiaiigulaii&n. —Dr. Koneza^s notion ^vaa, 
of course, to follow tho general principles and practice 
necesssary for a good triangulation of tho first order. First 

* 

^ Dr. ftnd Mra. UuUiiek W&rkiiiftii (mm\ 321^3 metres. Wts fuiind 
32tH mttrci ftt & iiionth'a iiUenral- VV't, took the of 

32SC for tlio higliefit honse nf 11i.?|mr. 

^ The iiltinjctnc cakm Enllons i^cre lUiiiiie frottt uuir hy|kHoiJietric nnd 
l3iToim>lric flntft by tho * Bmpaii Cohtotl M#tuor€>lu^£|TEe Sicisse dt iSMiidL* 
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lie had to correctly gruap the general nature of the district 
in a general vie^v from s^ome dominant point. Thence ho 
u'as to draw a preliminary schematic plan and choose two 
other bitations. These throe [X)int& were to fqrm the apices 
of a base^triangle, and from them by radJating sights it wa^ 
po«4sibLe to determine the other pointa. On the whole, in 
triangnlation work, the best resiilt is obtained by the simplest 
network and isosceles triangles. * 

In thi.H particular ease it was necessary to go up to the 
highest pass between the Kispar and the Biafo, which pointy 
it Tvas surniiisedT dominated the whole country. There+ 
obviously, was the apex of the first triangle of refercnecp tiie 
base of which was, naturally, to be a transverse line across 
the glacier^ down tlic valley and betw een two peabi chosen 
on either side. From these two points, tJien, it was possible 
to work back to the two summits of the Trigonometrical 
Survey of India and see not only all the important trigono¬ 
metric points of the Hispar basin p but some of the surround¬ 
ing peaks. From Hispar village one can only see a portion 
of the glacier, because iU bulging preventjj one forming a 
complete idea of it. 

Provided with a month's food-supply, Dr, Koneza started 
on the 5th of June an<l arrived the same day at * Bitteiroal/ 
the first j)oint on the lateral moraine north of the Hispar 
Glacier^ There he was overtaken by snow and bad weatiier. 
The coolies refusetl to go on. On the other hand, the upper 
portion of the glacier was still covered with snow^ and to 
reach the patsa was a matter of great difficulty. 

During the Julb lie carried on trigonometric 0 |}eTation 3 
round Biltermal, Gandeshish, ShenLsIishish, and iMakonim, 
and built beacons at eacb station. On the 11 th lie cri^sj^ed 
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tho glacier to go to Makomm, reaching as far as the vicinity 
of Haigatum. All the while lie was endeavouring to give 
effect to his theoretical pian of trianguJatioii, Soon, hoiv- 
ever^ he satisffed himself that the nature of the ground pre¬ 
cluded that possibility. The Hi spar Glacier forms, indeed, 
» too long a valley, and h shut jn by peaks some 7000 metres 
high, none of which are accessible. Moreover, the branches 
of the glacier are fed by vast neves, which communicate aitb 
the main trunk by means of gorges so narrow as to forbid 
ah distant sight from below. 

The iveathcr being hopeless Dr* Konos^ returned to Hispar 
village on the I3th. Meanwhile he had devised another 
plan of campaign, %vorking from below up-stream, and had 
to give up taking full advantage of the theodolite. It 
therefore became necessary to obtain a gt>od base on whieli 
to ground the general map, which was to be one of the re^ult^ 
of the expedition. 

Dr. Koncza worked from the 326-metre base at Kispar* 
and, by means of a system of pjTamids, established at the 
tongue of the glacier another base measuring 2323 metres, 
whence, nith tlio help of other pyramids, he worked up to 
the pass, buildingt os it \vere, a trigonometric chain and 
carefully sighting all important points with a view to the 
map* Thai work, usually so ea^y, turned out to be a long 
and painful process. For, whenever a point was to be got 
on a moraine up-streanij he had first to go and erect a pyia- 
ruid and return to the lower station in order to take the 
connecting reading. This involved aif enormous lot^ of 
tigie, aa these stations were often two to four hours distant. 
On one occasion, mth the view of avoiding a delay that 

might have proved fatal to us, Dr^ Koneza sighted an enor- 

s 


« 
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mous, erratic boulder which distUietly appeared as though 
lying on the left moraine of a small tributoiy. Once ^ 
spot, however, be disco>-ered the boulder embedded right m 
the live glacier* Consequently there w aa a rambling tngon<^ 
metric point! It stood near Camp Tbs pomt, how¬ 

ever, had no real importance,^ We only mention it hew to . 
iUustrate the difficulties attending triangulation-work m 

these dietricts. > 

The working-plan selected as beat fitting tbe particular 

conditions of that region offers the foUowing diaivbacbs 

(1) This traTcrsc system always in the some dinectioii 

was bound to emphasise and increase any possible 
mistakes without any correction. 

(2) Too many stations and points— vrhether pyramids 

or natural features— rather increased the chances 
of errors. 

(3) So narrow are the gorges of the tributaries that it 

was impossible to intersect a sufficient number of 
summits surrounding their feeding basins. 

(4) High peaks seen from below rcatbly change shape 

according to the point of ob^rvatioii. 

(6) It was found imposalble to tAlce'in the chief aiimmits 
surrounding the Jutiuani and the Kanibasar 
Glaciers, as the cliff which forms the southern 
wall of the upper Hispar Glacier ia encumbered 
with I snow all the year round. A theodolite* 
station is out of qurartion here. 

(0) It was found impossible to identify the summits/)f 
the Trigonometrical Survey of India's triangula¬ 
tion. 


« 



_ or JuUMiu [^i», by Dr. Oblcwii, from puiai in eentro of gbrnw niidimj botwen Uispor rIocw* ounp «i oj^r eoA of nwin iitnMt). Fiife iwiti. 


Eosd aide of gWer. 




W«$t Head. 


IJpper tnd, atre&iiL 


Eaat Read. 


Weet Aida of glacier. 


4 


k 


* 


9 


m 




« 


i 




« 




* 













V : M J '5 H ISPA& 

i * y, ’ • 

■^•'Viv 'f.;> -.,w3i ■.•-*■* ' '*”■' ■■;• ''■■■ 



m*ifi||r «# i wy 

>f< WV«, V iB:int. frfc»U#>J^^loO. 

f*!- f. ^.t^vi'uWe v* uiiu» iTi ii»o i4L;»ii *u®ni^t» 

^••i» ' t. !•.* JutB'uuil’ tA^ It*Aib**®r 

. M litf” ^ wWfii ifc* *^n4tl*^ 

iiw- aj>p>.- U^-^pwr fiiiieirr if 

A ik- * ^ 







APPEXDIX I. 


m 

(7) Til© far sights from bcloM' upwards necessarily in¬ 
volve an error of refraction sine© they traverse 
atmospheric laj'cis of increasing thinness. 

The possibility of confusing the points sighted was ex¬ 
cluded by means of accurate stetches taken Tuith the camera 
lucida. ■ 

As a result of tiiis triangulation work, Dr. Koncza had to 
show— 

26 stations u'ith the theodolite. 

429 direct readings. 

116 double readings for verification, not including 
reciprocal angles, 

76 summits exactly placed and checked by all calcula¬ 
tions. 

14 placed only graphically witli the protractor. 

Of the total number of points sigh ted, 40 w'ere lost as they 
were not visible at the second station. 

On the whole, the material result is important, and the 
number of points fixed quite satisfactory'. 

All the erratic boulders on the lateral moraines which 
served as trigonometric stat ions were marked by an isosceles 
triangle in red, the initials D. \V, and the date of tho 
expedition, the number, and a smalt k. 

The //ispar Glacier .—From below there is only one point 
from wliich one may see at once the village and the pass to 
the Biafo. It is situated on tlie southern lateral moraine on 
the site of Gandeshish. * 

•Assuming now that a fair imago of the glacier can be 
formed from our map, we shall briefly survey its specific 
features. 
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To ono accustomed to Alpine landscapes the ejctent of 
the HLspar will be a uiatter of surprise. Its maximurQ 
length is exactly 50*620 kilometres, while its average width 
is 3 kilometres. It is interesting to remember for the sake 
of comparison that the Aletsch. tho largest o1 our Alpine 
glaciers, is only 10 kilometres,excluding the a6vk 
The Hispar vaUey is distinctly U-»haped, but somewhat 
open, not being shut in by sheer waUs as is the general case 
nith Himalayan glacier-valleys. * 

The system of terminal moraines does not display a 
regular morainic hcniicyde. The valley, getting narrower, 
IS, Indeed, at once enc iiml>eiTed with lateral fans eroded by 
the Hispar stream. At a horizontal distance of about 1400 
metres from the glacier, there exist, it is true, undoubted 
remnants of comijaratively recent, terminal moraines, but 
the whole system js so eroded and mixed with torrential 
deposits as to form a shapeless mass. 

On the contrary, the successive remains of the last glacial 
oxte^ions are clearly marked in four tiers on the lower 
Iiortion of a fan lying just at the foot of the northern slope. 
The up|ier portion of this aj'stem is eroded hy the vety 
tongue of the glacier, Tliese marks are fairly clear around 
Camp II., and may be distinctly traced up-stream. Here 
is, on the whole, a system of three, large, parallel, lateral 
moraines indicating four succesaiTO stages of the glacier. 
Ihese three moraines have an average elevation of 23 
metres. UpwAnd.-! they thin out and join together, forming 
with that which enferges from the Lak tributary just one 
enormous moraine. This stands some 1 20 metres above tlte 
present level of the glaciec* 

The longitudinal apac(s between the moraines are, at 
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riac to a smaU, morainic lake or to a marahy depression. 
This is a general feature of glacial topography, which Sa 
constantly exemplified on the Hbpar and its main lower 
tribut Aries. , 

These Datura] conditioUH favour the deTelopmeDt of 
Aummer-pastureSr as seen inr Bittermal, where herds of 
domestio yaks from Kispar are led to graze. The Jaigej 
lateral moraine north of the Hispar is strongly eroded by tlje 
ice. One may even trace successive tiers corresponding to 
the glacial expansions— especially in tliiekness—which are 
marked so clearly near the tongue. 

From a topographical standpoint^ the southem side differs 
materially from the northern. The iaouthera lateral moraine 
is almost completely eaten out by the glacier. Near its 
tongue it is only revealed by a small lump still hanging on 
the slope of the valley. Further up, near Slakorum and 
Shcnifihahish, it becomes large enough to stand up and 
dam a few lakes on ita outside margin on ’which some old 
hoveb are also to be seen. The reason of this difference is 
ob^dous enough from a glance at the map. The northern 
triliutaries, so overwhelmingly superior in siste and number 
to the southem oness, effect a tremendous push on the glacier 
and crowd it over on its southern Hhore* The Makorum 
and Haigatum glaciers are the only ones that oppose that 
pressure. 

The surface-moraine b generally plentiful, even on its 
tributaries, and spreads a thick layer over the surface of the 
ice. Its thickness varies with placed* from less than one to 
Mvcrial metres. Its decreasing amount may serve to divide 
the glacial surface into three portions, 

Tlie dowTi-atream porthnp from Makorum domiwardsp 








« 






« 

West aids of ^taciir- 


Hold of gUicl«f. Kanjut 1 


*' I * 


Eaai aido of 






m 


« 


* 














I 




t 






APPENDIX L 


263 


consists of a itea of oones or pyramids of ic6 covered with 
dctritiWj of 15 to 20 metres average height^ but rising up to 
S5 metres. This most, eurious aspect i& due, doubtl^, to 
the solar hea^t guided in its action by the irregular protection 
of the morainic cover. By such a combined influence may 
* be e?£plained both the gencEi^t choppy appearance and the 
strange shape of the cones. 

^ It is interesting to note that these cones, in their typical 
shape and abundance^ arc to be found only in the lovi cr 
portion of the Hispar and of its Lak tributaiy, and, on the 
Avholej where the niorainie matter is the most plentiful. 

Purther tip they gradually d\\ indie till the surface changes 
to a series of long ice-ridges which have nothing in comnion 
with *iiiei''e penitente.^ The ridges are covered with detritus 
on one side^ whilst on the other vertical walls of ice are laid 
bare by melting. Gradually these walls recede until the 
’ivhole ridge is eaten away. 

The two different aspects of the glacial surface just men¬ 
tioned characterise, in our opinion, the way of thinning or 
flattening of the Hispar. The tops of the cones represent 
undoubtedly the remnants of the continuous ghicial surface, 
and the shaping influence of the superficial moraine is 
unquestionably of the strongest. 

The third general portion is represented above the mouth 
of the Haigatiim. The glacier assumes here a compara¬ 
tively flat and smooth surface, showing with incrcasiitg 
oleamess the divisions between the diffefent strandn of 
longitudinal surface-moraines. Moreover, from the Haiga- 
the Kambasar, and from the long rt>ck-wall of the 
southern slope originate broad strands of bare ice* 

The predominant material of all the moraines consists of 
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white granite vrith small, black speckles. The abundant 
arenas arising from the decomposition of the same rock are 
mostly felspar and mica with some amphibole and calcite, 
Xow if, with the help of the photographs, <me attempts 
to picture a clear image of the Hispar and all its details, 
especially in the lower portioi^ one may easily realise the * 
difficulties of a somewhat prolonged march. 

The only * parabolic bands ’ on the HUpar com© from the 
.futmaru and appear to be over JOO metres distant. 
doubt, however, if the term ‘ parabolic bands ' exactly fits 
the case. We rather think it was only some of the surface' 
moraine arranged in a semicircle, owing to a slice of ice 
progressii^ more rapidly than its neighbours which are 
covered with a heavier coat of detritus. 

We have wondered whether there was an important 
ground-moraine. To verify its existence and importance 
was, however, too difficult. We, therefore, leave these 
points at a stage of plausible assumption. 

Along the gigantic rock-bluff that runs from the Haigatum 
over the pass to the Biafo, a magnificent ‘ rimaye ’ with 
varied, festoons is displayed towards the close of the summer. 

It marks the bonler-Uile between the snow still chnging 
to the rock and that .snow which is carried away by the 
glacier. The repeated snow-slides from the bluff serve 
materially to feed the glacier, During the whole of our stay 
w'o had occasion to see and hear numerous and important 
slides which, Lt^oy be interesting to note, occurred during 
the night as well as during the day. 

On this glacier crevasses ore practically absent. Onlt/ 
a very few are scattered in the upper portion near the shores. 
Before arriving at the pasf, through two large steps is dis- 
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played m ]iat may be termed an intermediate form between a 
crevasse and a terrace, but in tlie compact snow, 

Two distinct terraces separate tlie pass from the glacier 
proper. In ^le transition between the glacier and the first 
terrace there exist in the compact snow several series of 
small lakes in longitudinal ro;w, the biggest being the upper¬ 
most. Generally the water is drained from one to the other 
dpA^Ti to the last, which loses it by percolation. 



I 



There exists undoubtedly here a shallow but vast depres- 
Bi*n across the general dip of the glacier. This depression 
ciTam.s the superficial water, wliich then is arranged in 
longitudinal troughs by the treiukof the glacier. A\'hethcr 
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this ia due to glacial ovor-carving and to an obstacle across 
the valley* is hard to say^ We can only &tate the fact. 

The pass is at an altitude of 5310 metres, but it is ex¬ 
tremely difheult to precisely identify the highest point 
between the Hispar and the Biafo.^ It is, in fact, a broad 
and stately, high plateau of fc-now extending several kilo- * 
metres and gradually passing from one slope to the other. 

The Biafo Glacier ^illich drains in the opposite direct iqn 
continues the Hispar in the other longitudinal valley. But 
it remains unseen from the pasii owing to the north-eastern 
spur of tho great rock-ridge. The total length of both 
glaciers would be about 100,625 metres—that being the 
longest Alpine ice-tract yet known. 

It is an instance of gigantic proportions w'liich might be 
considered, as it were, as a manifestation of glacial " trans- 
flucncc.^ Anyhow, there is no break of continuity. The 
same n^ve feeds both glaciers at once. 

From the pa?s eastward there is a vast snow-trough 
which belongs already to the Biafo, We had no occasion 
to study it, but doubt if it offers any special interest. 

The whole of the valley of the Hispar Glacier viewed from 
the pass recalls strikingly the aspect of some Nonvegian 
fjords, ice replacing the water. The extreme length as 
compared with its breadth and the numerous tributaries of 
a similar t^^pe complete the illusion. 

Wo have not measured the average limit of snows in this 
district. From its interior position, however, we are 
inclined to estimate it at fAW metres* the hmit being 
5000 metres In Nepal and 6000 in Thibet. * 
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The vegetation crawls very high up on the lateral moraines 
of the glacier. Up to the last moraine we found grass grow¬ 
ing m quantity. Behind the large moraines, near the mouth 
of the Lok and near Bittermal, one encounters a fair number 
of old conifers (Thuyas). Their trunk is very thick, always 
* mutUatcd and crowned with# few gnarled brandies, whidi 


OTCMi* O)? .IS OUJ TlIlfTf.! WITH A I.IVINO uN TUT, 

HEllAtX^ OF A JUTEKAL SjSAll BCTTftKHAL. 

show clearly tlie influence of a long period under snoa . 
Tljo natives luse tlicir wood for fuel, • 

A Species of sati\ forms, near Uandeslnsh and Jdakoruiu, a 
dense brusli bard to cross. On all lateral moraines are to 
be found grass and aipino plants, a small collection of which 
'vas presented by us fo the cantonal Xatnral Historj^ 
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^luseum of Freibufjf (S\\'itzerlaud). In places, even on the 
surface-morauie of the glacier, plants maj' be found, as for 
instance on the medial inomine of the Makomm near its 
mouth, and on the cone region. 

Tributartf Ghchrs 0 / Mo Hi9pm\ —M'e mentioned above 
that the Hispar itself liad. t^eii visited by one party of * 
previous explorers. Nobody, however (not oven the natives), 
had ever ventured up the branches before the Bullock 
\^'orkinan Expedition, It was, therefore, interesting to 
know something of their chief features. Dr. Calciati Jiad 
undertaken to explore tho most tj'pical of them and to 
furnish rapid surveyi n-ith stereoscopic and panoramic 
photographs. HLs plan of ^vork was as simple as it was 
cjfective. It was siiii]>ly to get at the centre of their feeding- 
cirques, whence all the principal points might bo sighted. 
Then he was to make travenic n ith the regie a ecUmeire, 
and from each apex of ttio triangles to sight all the useful 
points, connecting as far as possible with Dr. Koneza’s 
triangulation. 

Of course that method is not among the most accurate, 
especially when one cemes to intersections determined by 
too narrow angles, Jt may give satisfactory results, how¬ 
ever, in some cases. 

The branches, or tril>iuari' glaciers of the Hispar, which 
were specially surveyed nuniUercd six : the Lak. the Puiuari- 
kish, the small glacier rear Camp VIL, the Jut mam, the 
Kaml>asarand the Makorum, Tlie Haigatum and the others 
are quite sufficiently visible from the main glacier, especially 
from the opposite side, to allovr of a direct survey. Un¬ 
fortunately it was found impossible to give a satisfactory 
map of the Lak and thotHun)arlki.sh owing to a barrier of 
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c^evasse^^ which forbade accesa to the onjy point whence the 
traverse was to be .s^tarte<L 

rjjo native coolies generally dread the remote parts of 
onknowTi glaeiem, and, though they may be induced to follow- 
in one's footsteps, prove quite Jielpleas in critical passages. 
• Each e.'scuision took two or^threc da_vs according to tlio 



OSyEHAL VIEW OP HEAtl OPTIIE MK CLAt'UK PSyM yiiAft ITS JOSCntlS 
ITU Tils IIII9PAIL LB bohiiid photoymph^r. 

importance of the glacier. iSometimcs important peaks 
remained hidden in tho clouds. Others wefe only visible 
from one point, and it was found impcEsfible to fix them. 

4^n the northem side the important glaciers are tho Lak, 
the Pomarikish, the Jutntant and the Kanibasar, and on the 
south the Haigntuni and the Mak<yiim. 
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All the above glaciers join the Hispar with a regular slope 
without the interference of a step or terrace. The Pumari- 
kish alone is connected hy a flight of terraces. 

Their connecting gully is steep and narrow, considering 
their feeding-basin, which is made of hJgh^ steep walls. 
There is no practicable pass b^,w‘een any two of the different 


UnAl* or iJkACEEK Wit'll JlirFSKXNT K'l 
Ths fi9irtht-Ht pyitiinid. oE cjrquo, 

tributary basins, far less between the His])H,r and tho 
surrounding basins. Jn the previous expedition M'ni. 
Bullock Workman going vip the Alcbori Col at the head of 
the Alchori Glacier,^iscovered a gap or pass to the southern 
side of the Upper Hispar. Access to our glacier, however, 
was prevented by the sheer cliffs on this side. 

r/ifl Lnk Glacier is one t he most iniportant, and the only 
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one tJmt offers a typical development of the surface and 
lateral moraines. TJie apace left between the moraine and 
the left side of the valley is much larger than on the right 

side, and exhibits the same filling in by waters as on the 
Htspar. • 


IIE^IJ OF IjiS OLifllEft A LJTTI.* FAlitHKh tAST TIIA,V Ji! FiOiCEfineil 

iiAumMTroj.-, r-OHritisisfi faht or same HACRGiiotfse. Sur/ice aIm 
ahow'l ■ev«r4l icB-bantb And ia, ttAmcd by tnuiivtrEC crcvjusei. 



Dr. Calciati huilf two pyramid# on the right bank of the 
Lak Glacier, One is near Camp Xo, IIIa, on tJie top of 
the large, lateral moraine before coming to the first small 
tr^jutary. The other is beyond the second opening. At 
the latter point tJie iiijpcr comer of the moraine stands 
60 metres above tlie ice. There jjlso a shallow' depression 
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MOfiAINIC LAliR AND SECOSl> tKIlilTAKT OS TUE RIGHT OT HLAtlEB, 
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UI VOILIM OF CROSS SE47TION OF I-AK OI^CIRK, 
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is formed and occupied by a lake not less than loO metres 
wide. 

Bet^veen the two aide-glaeiers the space between the 
glacier and the side of the valley is filled by an enormous 
mass of debril wliich covers the moraine. 



MnaAj^i'icTKorGB ca>ip hi a. and jonctiun of lak with hisfam. 
A A aecn Ifdiii tlikv BLimmit of L&k AjonLlns. 


Not far bej^ond*the small tributEiry near Camp IIIAp 
there is another morainic trough i which, howe^'er, cut doun 
for it^self a deep outlet through the morilfnic dam. 

po^^e by Camp I Ha. itself the same featiirc is repeated 
on, a larger scale. 

Die Pumarikbh Glacier, though much smaller, has also 
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near its mouth two fair lateral moraines, the slopes of which 
are steeper than the others. 

Two fttone-beacons were buill on the moraine and the right 
side. Above the farthest one Dr. Calciati climbed up to 
a point of 4799 metres elevation, as measured with the 


THE FUM AKIKSNH fiLWIEJE ASH IT& KJCSHT |**TC&aL 
JjCK>iill^a KiV tllE itLAClER. CAMF IT, 

hypsometef and the aneroid, and from that point, situated 
on a small hanging tributary, it was easy to follow the couiw 
of the dividing ride's of that basin. 

The surface-moraine of this glacier is scattered and shcjjivs 
the ice. The whole surface, especially the middle'portions^ 
La full of crovasges. 


4 
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The Khatumburumbun or Utumburumbim Glacier is 
very thin and ia made of two long upper braDohes^, It 
discharges into the Hispar and over its morainic mass, by a 
splendid fall of seracs^ along a steep gradient. 

Obvioui^ly It has greatly shrunk, for its former lateral 
■ moraines are a long u ay fron^its act ual ones. 


iiKAm nr rL’^^iAitiKmu gi^aoieii aa sejlh tmm vqist 
47tM> METRl-ijt lSTATin?f. 

Tlie iiekand>aris*lias a strong gradient. It divides into 
two tongues, each of which gives rise to A streant. Its 
shrinkage k so great that it stops at pA^cnt at 900 metres 
fi^m the Hi spar. The intervening space is a shallow trough, 
ploughed by meandering streams and shomng clearly the 
recent presence of the glacier. ^ 












The small glacier of illomii VTI. exliibi^^ a eurioua feeding- 
trait. A real ice-fall arising from a hanging eide-n^v^ 
tumbles domi a shfif into the glacier itself. 

Farther up-stream wo cannot say how matters staled. 
Beyond the higliest point reached the ice was fissured, and 
on the 27th July the ghxver was still hidden under snow. 
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Tlie former front moraine exists and joins the lateral one 
of the Hispar. 

The feeding basin of the Jutmaru is unquestionably the 
largest of all. Ita surface is striped with longitudinal 
morainic ridges, 20 to 30 metres high, between which the 
bare and furrowed ice shom's, gx'alling broad > white roads. * 


aURFAfP OP PCMAHIKISH CSLALillUi WITH TkAifflYEHSE OREVASI^EH. 
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The divide with tiie canyon is TQry narrow and 

serrated. Its lowest point stands about 90 metres above 
the glacier. Constant rock-sUdes do’^™ the guUy prevent 
access to it. ^ 

On the whole, the rcniurk^f made about the Jutitiam hold 
^ good for the Kanibasar. • 



Kil.lTVflUCHL'MUn^ CLAClEa rKuH A mi\T |>S THE UlSPAK ^tOKAtSft: 
AWVK, ^ 05i ITS y-A^ JSttllS+#JH>KIKll WEiT. 


The gtiUy of the latter exhibits fewer^ntor^nic ridges and 
more ice. Its head is much more enciiinberod with snow on 
aiiooiint of the altitude. 

In both valleys superficial water cireiilation is strongly 
marked in inipikssablc and rapid ^rrents. 
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Coming to the two main tributaries on the ^utliem side 
of the Hispar, in both eases surface-moraine was found 
abundantly and lateral moraineB were di^^plaj^ed in their 
loAver sections. But whilst tbe Makoruni joips the Hispar 
at a right angb,^ the Haigatum enters it under a Tery wide 
angle giving rise to a splendid^ocnd. 





ii 1 

Farther down the Hispar there exist still a few glacierSp 
the last two of lihicli are hut poorly defined. It was indeed 
difficult to trace tJieir parting ridge. The Ganimbarp 
which is the lowest^ has retreated to a distance of kilo¬ 
metres from the HispaTp forming a real hanging glacier. 

Such are the special features of the present glaeiation in 
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the Hispar biuim. We have endeavoured to give as detailed 
an account of it as possible, noting, step by step, the moraine* 
and snowfields, and penetrating up the main tributaries. 
Standing nt»v at the pass, where snows exhibit no distinct 
tendency either way, wo may attempt to form a synthetic 



PDBTinS W? blVJDe SEE-JIK,^T1SU KASJItASAa FK1>U aHAl.L CLACIKK 
W'JTIIOL'T JfAMK WEST OF IT^ Viflw tukcEk froitt laltET gLiricr. 

of that glacinl system which has no equal Duti?ide the 

poles. 

The first striking feature b the enormous as compared 
>dth the Alpine glaciers. TIio Aletscif is but a small thing 
^impared ’with the Hispar-Biafo+ The clc^sLeal Grindel- 
woJd glaciers at most compare with the main tributaries. 
Morainesj torrentH, anti cir^^ics are equally gigantic. 













5S0 THE CALL OF THE SXOU^^ HISPAR 

Here, as for all Himalayan glaciers, the lower section is 
bnried under a layer of granite moraine a few metres thick. 
On the whole it compare with the Xorwegian fjords. The 
imrizontal surface of the sea is fairly well represented by 


VJEW OF TJIE UAH^aTCM UJjtCllvIt KHuJl m HH:ilT 
^Asr Stt*K S ThIII IflHFAK OLACIKk. 

the apparently motionless surface of the ice, an.d the slojses 
on each side liate a similar upright profile. 

Tile whole of the glacier and branches recall the network 
of a liydrograpliic system with a trunk and increasUigly^ 
numerous feeders. 

The comparison with artiee-river is^ as it were, literally 
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correct- ’ If the mmn trimk was partially explored by 
former observers, they entirely left out the branches that 
completed its hydrographic and glacial physiognomy. 

So far all^these features may be found in our Alps. The 
special characteristic of this and all Himalayan glaciers and 
Talleys is their e 3 £treme yauth. One may say that the 


riir yiATiOfbVM olacber- 

slopes on either "side are in constant motion^ Wholesale 
land-siides, slow gliding motions, local sli^j gullies, fan- 
deposits, torrential and erosive actions reach here a maxi'^ 
mum. It Avill be a long time yet before a relative 
equilibrium is attained. 

Tlie acconipanving map an<l itopographieal surveys are 











nARUUUiLH ULAl’IEK I KJ034 WuHTU BASK Or Ol^f OSITB Ol'ESIStS 

(jr ITS CPLLT. 

the ground it&elf. They may be eaid to be the fir«t regular 
topographical work carried out In these districts in the spirit 
and with the practice o( modem methodsJ 

Dr* Ce^are Calciati. 
Dr, JHatuias Koscza. 

*- 

FltEiStflO^ June 190S>. I 


1 Fifif also a. pjiper sEatiiig the scientiSc af the Eipertitian in the 

Si^td FriboKr^mdty 19D£t. 
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the best and moat vivid lUustratiotia of these general 
remarks suggested by the inspection and interpretation of 


















APPENDIX ir 


£TUDE SOJnLAJRE^ sun le aUxfiHiEL Litholooique 
(Roches et Sabhes) RiE-POBTi pah le Dr, C, Cajjciati 
DU Bassin DU Glaciek d’Hispah (Himai^ava, N,\V.) 

(Expedition Bullock Workman, 1&08.) 

HOCHES 

Granit a bi^tite (c’est la roche pr^dominante dana toute la 
region), k grosse gramc, compost de quartz, feldspath et 
biotite brime, A delat metallique. Le feldspatb cst reprdaente 
par da microclijie, un plagioclaa* acide et de I’orthoae qui 
prdsente bien dvidento la structure vermicul^o {ilichel-tieiy), 
iiineraux acceSEoires y flont : xireon, tourmaline, sphAnfl et 
apatite. 

Roches de la paroi orientale du glacier du I.,ak, 

PegmatUe grenatifire, microm^rique, de couleur blanche, 
formee de quartz et tnicrocline avee peu d’albite et grenat, 
rose, abondatit. 

Frequented inclusions de xircon et tourmaline dans le 
quartz et les feldspaths. 

Quurtzit€, gramilaire, A felat rmineux et couleur jaune- 

rougeatre. • 

Gmisa tfoide d frioiile, riche en tjigoclase. 

^Roches du versant K.W. du glacier du Lak. 

1 Voir ^ludo wiiipli?tc : A, Roccoti, .Vupra dJfldif rot« i (W 

bofiiM dd Ghiotciai* llupar (Himilnyfi Kord-occideTitale). PiidoTa, 
Sa«iot^ Co-op. Tipognitic-Jit • 


« 
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ETpidosite, aphanitique, de couleur jaune-verdatrct form4e 
de quartz, ^pidute et pyrite giaDulaire. 

StJtisit tnicctci 4 biotlto. 

• 

Roche formant en partic le \"er$ant de dioite (W,) du 
glacier Pumariki'th, affluent wepientdonal de THispar. 

Calcaite k gros grain et cohMon mini me. 

II contient COa=^^, "7^ ilg C 03 i= 17, 87, Fe COa = tr. f 

Un exemplaire qm pro^dent dn glacier dii Lak contient 
du mica l>lanc ; im autre du talc verdatre, 

SABLEJi 

Sable (a grosse gramet avec trace ndnime de duitatloD) 
porte par le torrent dont les eaux provicnnent d’un petit 
glacier suspend u et du glacier de Lak, JIanque absoln- 
meut de par tie argileuse ot do min^raux metalliquea. 

Est formte par dn quartan, de I'abondante biotite a eclat 
metalliqucip foldspatlis, (microcline, ortliowe et apeeialement 
oligoclase) ; chlorite^ actinotei cpldoteT zircon^ tourmaline 
incolore, grenat iwe. 

Sable do la moraine iiuj)erficielle du second dc^ affluents de 
droite (W*) du glacier de Lak. 

Analogue au pr6c6dent comme composition^ mais agraing 
plus fins. ^ f 

Sable formant la moraine supcrflciello ni^diane de la 
langue temnnale du glacier d’Hispar- ^ 

Analogues aiix pr^cMenta^ ruaia contenant des fragments 
abondants de roche : schiste micace et granite a biotite ou 
a deux micas^ t 
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Morniyc »upei^cieUe mMiaiie du glacier de MakoruiU;, 
aSluent tn^ridioual de I’HlepaT. 

Est formee en grande partie de matici'e aigileuse avec 
ddbris veg^taux. Moyennant tut lavage repetc on obtient 
un pen de i^tlltle analogue aux jtreeedente, mais ou la biotite, 
comme produit d’alteration, presento une couleur jaune d*or 
It ^lat m^tabiqub, qui pourrait ju^tement faire croire it 
1’existence du pi^ieus metal, qui ©n realite n*y exiete pas. 

* D© nombreux fragments d© rocbes existent dana le 
materiel: schist© micac^, quartzite, gneiss A biotite 
grenatifere et sans gretiat. 

Terrain du cone flutno-glacialre ou se dAveloppent les 
quelqu^ cultivations du village d’Hispar A environ 3200 m. 

Forme dans sa plus grande partie d’argUe avec debris 
v^etaux ; contient iieaiunoins une partie de sabl© riche en 
especes minerales: quartz, iHOtite, mica blanc, feldspaths, 
anipbibole (actinote, hornblende, aifvedsonite (?)); ^pi- 
doto, chlorite, talc, magnitite, tourmaline blanche et noire, 
grenat, zircon, Y existent aussi des fragments do rocbes: 
granit A biotite, gneiss grenatifere, quartzite, schist© micacA 
et schist© graphitiqu©, qui, n’existant pas dans Ics autres 
sables, doit ©tre transporte par le torrent de Yengutaa qui 
debouch© A proximite. 

Comme conclusion, on pent admettr© qu© le Bassin du 
glacier d’Hispaa^ ©st fonnA par ^dcs rochcs gneissicoitt" 
granitiques, probablement de rArchat^ne, auxquclles 
sont aasoclAa le calcair© et les rocbes sgbisteuses qui pen vent 
rt^tresenter des terrains moins aneiens, 

* Dr. Alepsaxoro Roccati, 

Fro/^mur hh B*. FdiUtttito tk IVr»n, 
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APPENDIX III , 


EXPEDITION BULLOCK WORKMAN, 1908 

(HIMALAYA) 


PlatitcB reciieilliea en iwCit sur le glacier d'Hispar:— 


Far M. le Dr, Cesake CalcjatIj 
moraine laU^ralo nord k uds 
altitude de 4700 m. 


Par M. lo Dr. Matijias Koncza* 
moraine vivente guperScielle 
h one altitude do 4000 m. 


n 


Lichenes. 

ruAiiiiij WainiSh | 

Cyperaceae. 

Bootli. 1 ^Ccire£ nMis, Boott. 

Gramineae. 

I Foa tilpimj L. 


Lillaceae, 


Lfaydia Reichb. 


(Jaffta luUii, Schulz, 

* jj 


Salicaceae. 


Ssti^ (non ddternnnabb). 


Polygonaceae. 


*Fii^&pi^fn Meitio. 

/a/artrufTip Gourt. 

S&fl ^ 


Ox^pria Hill. 


* 


m*’ 


t 
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^ Ranuncul&ceae. 

Boyle. | 


Cpuciferae. 

Tklcmpi dfmtTf, L. I 'GKorispim, salufAM, C™b. 

Cerattiitm triffynum, VilUre, 

’ Crasstilaceae. 

Sedum Shmwlti, D.C. | S€dvfn JiluttMs, B.C, 


Rosaceae, 

*Po{tntitla ftrijyropliflln, var. | *P6teiitilUi dts^lorvt>u By I, 
*ItucoArt)a, Hook. * » tericta, L- 

„ fruticosa, L, var. 

Hook. 

„ Steph. 


Legumlnasae. 

O-i^lropts Gaud. | 

Oanotharaceae. 

I Epiioifivfn paluskt, L. 


Primulaceaa, 

*PrijnTfirt miiffliis, Fallas, var. 

maercp/tyWa, Fajt. I 
(F. pttrpuTea, Boyle.) 1 

■* „ Sm. Frimvla dtnthdtifu, 

Baraginaceae. 

Afj/OBotit | • 

Scrophulariaceae. * 

"U^tdieutafis (heilanthi/otia, Scb- | 

CaprifoUacaae. 


*Loiiiwii fflcuaa. Hook. 
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Compositae. \ 

a) HoRn. 

tatanca^ C- and il+ i * 

Lecmtitpodium afptnvm. Con. Leo»l>podiiim alpinum. Cob. 
Erig€TOn atjnBus, L., var. Erigtron mBUira^iatus, Benth. 

Miiijfwa, Hooli. I 

*Js!j£r JuUrochadaj Bentb. . Btutk 

*ChondrilIa ajf. m.* 

Beuth. ^ 

; Dren. 

L« wpe™ matHOies MliristilW I*) ni « freaeffli I»* <5*i» "Oi 

‘^'^planteS pnl donP^ES 4« CftPtonal d'HUtoirt d. 

Fribourg (SklLi»), et *iiOt lii-tetiilinvCT pnt liir A. D. Cqttoti iJt Sir S- 
Hlibohimiwn du Jardm B«t«uique d? K«w. 
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INDEX 


AB2rEY'i LErELt scalt ^0% 97+ 
j^cppeagDa^ Monnt, 1^9, 24^. 

&rpant, Tegct^tioii on, 23. 
^AlgbibigUn, SJ47+ 

Ag^ntp adv^ntarea of, 153^ 

Akbori Col, &G, U9. 1^0, 

« 123,279. 

--Gkflier, 217. 21^. 2^9. 337. 

-Moujitun^r 63, 144- 

Ai4ti«h glurkr, ktgest ALpipo glui^r, 
2091 

- fflaokr, coDomred with Hianar- 

Biafop 279. 

AlLabad DiapcoEoi^j MocliotiJ D£lcf r 
qf* 29+ 

Alpinn ioe-tract,dongeet known, 214, 
266. 

IjkndficapEH, cqiLtrii£t«d witll 


Hiipar, 2G0. 

Alpa, ID1*261+ 

Aldtnde readin^ff^ compariaou of, 

105, 

Altitndeft, 01, eS. 120* 125. U3, 147> 

152^ 100* 161. 160, 172* 174, ISO. 

213, 238, 232, 241, £42, 243* 231, 

254, 25S, 266, 274, 239. 

of csampa^ 47* 50, 51* 52, 57* 02^ 

117* 124. 135, 165, 182, 127* 125. 

— - metbcHii of mding, 47 , 

— — qbaervat^na at, 116. 

-atpvea at high, y 4. 

Andw, 239, 243. 

Aniufialft at Hii|>ar riiljtgn, 25 K 

— tmchd of, 190. 

Axuidu, 03 
Alkoln, 162, 170,172, ISO, 192, 203, - — 

■ 214. 

- - - alTiTal at, 198. 

-okj^ at* 19 S. * 


Aakok, departure from, 201. 
Atkolkni,^ 191+ 

Aikor|;orgep 102. 

Aator, 7- • 

-- nvor, D. 

Avalanohe deturit, 135r 
Avaladchca, €0, 64, 66, 76* 50, 95, 
105.216. 

B15, 143, 102, LG7t 174. 

—— alt3tud.Q of, 143. 

Baltic aaid to dialike Kagark, 199. 
Baltjjrtan, 62, 70, 72, 109, 140, 162. 
168.214. 

price of abOBp IP, 35. 

BaltorOk I43i US- 
— glaOEDrpdiaobarge nf intaBraldeli 
river^ 212. 

Bnounk La, ILx 

Biirpu ^Ijwisr, 249. 

Hate-camp retabliabedj 101+ 

Bntha ecnNet, 60. 

-rirer, 212^ 

Buip gtacier, 2^3. 

Beacctit. 256, £74. 

Bi^tr, tracks of, 190h 
Beani, yakt tnutakeo fer, 191. 

BBarer attacked by ooeliti, 111. 

■ detires to Itavc^ 150+ 

Hmart appearance of, 128. 

BSafc, 127, 137, 143, 148, 175. 

-^glaeder. 2* 106* 126, J47, US, 

HP, 162. 16S^ 170, 177, 182,217, 
222, 229, 232. 256. 259. 260. 

-g^jcier, changet in. 71* 195 

ier, descent of^ 185, 194, 



icter^ discharge into Btaldoh 
r, 212. 
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Biafo glacier, |iiDCtfiqii vith Hispitr 
gt&cier, 214 

_ . gtljcjer^ junction of , witil If SHtCini 

brA^ncb, 192, 

.-gluaer, Icdgtb pf, 214. 

- - - glSKd&7f Biove ppqitePtiP Clip 193. 

-i-glodcr, Qiigbi p^i lO- Hiapar 

glacter* IE£3- 

- - i;l«cierk wcitem wall of, 134^ 

21T. 

BLirfo-Hiopar Watersb®! Peakr 12b+ 
144, 148. 220, 

-— altitude of( 147- 

- - ^ waEeraHedk 185+ 

BittPimdip 250. 

— L eonifers. 267. 

Tcgstation atp 202* 26 ^. 

Black Cpr^iillera, 241+ 
BoilioB-pO>°4readingap 197- 
Bolneho Colp 0S- 
Bomliayp 205+ 

Border Lokcf^ 224 ^ 237- 
Braldpb riveri 203, 205p 2l2i 

-valley, m. 203k 

Bmne, J^Iajpr, Politiaal Agept at 
GLl^t. 3p 20. 

— ■ death pF, 4, I7i 

^-Hop- C. Or* C3i 69. 

BniJahea, Prureeapr J., 5. 

Baa|i, lOk 11^ 

juikctipa oI Gilgtt river with 
IpdPi peafp 212. 

--TahsildarPf, 11, 14. 

Bureau CubtraL M^t^prpIpgiEi^e Suiaeo 
Ab Znriehk 255. 

Burji Lip 208, 

Bulttlin d* la SocUli 
rprarred tp, 232. 

Biurard. Colonel, Skzi^th of thi Ota- 
ffrafihy mdGtohfftf i>/ihi Biimlaya 
referred to, 23. 

Burtii Chowki, 0- 
—— popy-walaleft at, 209. 

- Paaa* arrival at, 6, 

_^-late cjMsmifg of, 3r 


Cknp AHXRICAk 

- at Aikole, 195. 

- below B-nrii La, 203. 

--at CllPkTltciu, 49. 


\ 


Camp Kaigatum^ 64. 

-cm Jtltinam, 113. 

- on Kaoibniiarp 117* 

- LL, erdtSPP atp 260. 

- - 1[Ll,271, 273. * * 

- YIX,25S. 

— - Yll., email gWer nearp 2fl6p 
276, a ^ 

CampBj altktpdaa ofj 47+ 50> 51, 52p 
57. 62p 117j 124, 1S5+ 165, 182, 
^1S7, 197, l^r 
Caima built, 96, l B9p 197. 

— rBoorda im, 54, 96, 169, ^ 

Cakairt tipi om$ 115 ^ 7 + 234. 

CaloiBtip Count Br, Ccaare^ 5. 45. 

£El5p 235. 251. 254, 274. 2S9. 

^ bnildi pyratpid^ on Lak 
glaciorp 271. ^ 

^ pbotPgrapliH by. 263, 




\ 


Oaloutta. 5. 

Caama, 241, 242. 

Chaltp 18, 21. 22 k 25. 

- Kaji of. IS. 19, 20. 

OhoppXp Ceeare. 5, 

Cbickepe, treatment of, 2], 93. 

ChiLaBp eapddiea at. IS. 

Obogp LriUgpaa. 4 J 4 & 3 . 

-glaeior, 73, 141. 174.222,226, 

220p 233, 237. 

glacier, aseent in 1903, 125* 

-glacEtr-p ohuigea tn. 71. 

-clacier, dibcbarge into Baaha 

riTer+ 212, 

ChokutePH, camp at, 49. 

-altitude^ 50, 

Cboagh^ at high altitudes, 65, 

‘ Ghnri ’ glaoier, 73^ 

Conway. Sir Martin, 54, 62, 67. 102. 
104, 121. 144, 175 , 177, 154 , 250. 

--1392 eEpeditiPP of, 4, 243. 

- Oimhinff ^pioTfifiOB 

iJi fAe A'tim^ram re¬ 

ferred to. 69 p 243, 

liii dap of Biipar regiopj 
243, 249. 

Col dea Aigmllu. 56, 143, 217. 

Cooklp not icdii|iepBmbla^ S7. ^ 

CooLie-tobapoop loee an d reeovc^ oF^ t 
33, 

Cooliea, Eaabap I3, 
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Coolieif greed Uzfne^ ^ 59^ lOS. 

"- hdpjp|ttiets of^ 2G9. 

—— mutiny of, 48, 178-180, 

-Ka^iir, 69. 

* ^ ^ - snpplieil by Mir of 20. 

- trouble witb^ 50» U It 114, 13^2, 

156, 171, l"iS,25e. 

Cooliofl' ParadAo Cam]^, 155, 168, 
Cornice gUeiei^ 143, 144^ 217. 
Cotton, Sir A. B., 2Sj|. ^ 

C-^iniifty«Tir, ^idea Irom, 5. 
LWmsm, 195, 224. 204, 
frunuiagbam, ifajor, 62. 


GArgauta Si^U 
Girombar gljeiftTh^S, 

Qcfi^nphiciti JTonfa^ai to, 

IMr 

04otir^jj3^k^ Jj^ r^tWT*^ te, 240 , 
Cilgit, 2, 3, 6 , 1% 34v 18, 43, 133, 
209. 

altitode of, 4T+ 

-altitude 1 ^^^ 

-Cliiel ^AidaUDt, 1?, 

GoTflrD[o^tiwac-i^ti<^t> ait. 255 , 
— — GovemiEfit^t l^ildingA 4t^ 17. 

--rieer* 

- road, 20?^ 


,^41,67. 

Dadimal, 24, 26^, 

“ — bad water ati 2:7+ 
pcoiai^ 205, 200. 

-- Flaip»,*0S. 

BiSoTiLltiei of meaaiireineDt, 25S- 
Birrac, 24. 

Dolati^ 9, 

I>Dmaiii, or iUkapcahi, 23^ 24, 144. 
Bru, 4T. 

Duke^s gu ide rererred to, 19. 

Bwarf willowB, 106, IfiO^ 233. 

-- distributlocaof, 52. 

Earth FvrRAiirDS, 85+ 

^keoitein, Mr. O., OS, 67i 6®’ 
£!pidosUi, 284. 

Emtica, 2S0, 

European melnberH of EjcpedjtJoD, 5-i 

Ferber, 70+ 

Fitzgerald, tiZ- 

Flagi, lUHin and Swiia, at bighcat 
aUtlon of topograplient 178. 

Flict, plague nf^ L9. 

Frencli Army To[>ograpliio*l Sarvka, 
254. • 

FriboUTjpi Natural H^tory MomRM 
of, 268, 288. 

--t7iuverbty of* 5. 

Fruit^treea, 13- 

Citttf,. or ^iucbeu,^ Aakole lambar- 
0 liar, 200. 

G AOdealkiAb, 256, 267+ 

- — moraine on Bite*of| 259 p 


GlRula] orer-rtr^ii^. 250. 

- - aytteuL rf Hi-njar, eHonnoua 

bLzo nf, 27®- 
tougu nx$i S^=0L 
- -i tor»utff.2'S 7 . 

* transflKikflf/ 

Glaoier, en^osecl, 14-L 
GUder-ice, atmctires ef, 15-^^ 33^* 
table*, wtliloTiHeta, 194, 
Glaoters, Asia^c^^ 45- 

-bungiug.^'78 

- Himal»vuA, S&3,2 SO. 

-Himilzipn , li^aifyoutb, 

-retcrvoi™ ei£,2:2l. 

- -AtrnctLtr^ 

— — tHbnlar,Tr‘Sii- 

Glaciology it Americi, 

45 , 

G^wio-Aliotfii, Cdc;kDali 6*' 

Golden Hill^ 37+ 

Goblen Thrci^h 
Goulier i 254^ 

Goeemmeat d ldM.a, periOit |o es- 
plorti from. 3. 

Gradiontt, l3b 1®- 
G'KXinit d Lii^p^ £|3- 


Gnw at bij^li d’tisuEfsi, 267» 
GriiideSwaL^, ^ 

GoSii, deUy itA 20^p 210, 
Gurkhai, 11, IS. 

Gn*heTbriimi 

HAiaaJlii. AS 222.225, 22S. 

r^p. 52; 

pkokp, 

iauipp IrtiBkK 84r 


IGAV^ 

— cfej 

- Antj 
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HAtgatnin campp tibW from &5| j 

9®- ' 

- — glAfler, 55* 61. 70+ 73* 74, 01* 
S6. lOS* 124. 125, 137. 218. 231* 
233.234p 24S, 262. 203, 268. 

-gUoior, Mcent of. 02, 

-glooicrp clianpt of IctoI* S2. 

—^ gl&cior^ poaition of, 269. 

gl-iunior^ iODW' wall nbo^Bp 73. 

_— TpfHi nfatin-harriferT 50. 

HftramoHlip 72. 226. 

^lAoier* 25* 20. 

-- nala, 25p 27. 

Hutto Pirp 9. 

K^’deo, Mr. H. H . 25p 28p 45, 256. 
251, 

Hillock [orEfiAtioDp 227* 230. 
Himal&yap 1. 01, 142, 203. 

Himalayan ftjploritioD* eloBeof slita 
SCASDU of, 210, 

—glaoion, diEflQulioB o| thiok- 
noi&* 45. 

--elAci«np atudy ol, 45. 4S, 

glirCiorf. youth ol. 200, 281+ 
piiBAei, oh&n^ofli ID, 70. 

Ht^Wp 23. 33. 30i 41* 45, 49. 85p 
86, K llSp 153. 1S4, 166. 157 
_ — . Altitude of cAinp itp 47: 

_Attampted axlortsott t>r people 

of. 4L 

_deartb of ffTASn atp 44. 

_djfApAtch o[ limbardartc* with 

latUra. 190. 

—^ Inwi bartlAT of, 42^ 

_ _ idperHuOUt Btors* MUt bick tOp 

169. 

Hiapar b»in+ 250h 

^ glftciAtio]! in* 279. 

Hiapnt" bIaoiot* 2, 12, 55, 50* 71-, 

72p 81, SSp 00, 04. 95. 96, 96, 165, 
IlOp 119* 120* 121, 126* 140* 144, 
1^1. 163. 255. 259. , 

_ _ - altitndo of nppor end oE. 166. 

-—- Apparently HtatjpnAry, 255. 

___ naccnt of. by Sir M. Conway. 4. 

^_Ha&o for trLADgnlalion 255, 

_border Ukaa on, 224. % 

braneh-glaoieri^ 60i 6lp 215, 

_brokaD inrfaoc ofp 226. 

—^ oootTAction oEp 252. 


Hiapar depftltiire for* 4?. 

-- doprmioa in* 205 +1 • 

diaebATge of, ial^ InduSp 212. 

-general aapoot of. Ji66. ^ 

ge*gr*phical j>oaition 2 1 1 * - 

— grMy nLaidtfH lieki fclf' on, 
237+ 

gUoior^ lillook'^ea of* 230., 

-ic«-fftlla on* 224- ■ % 

ice-forma^ODi of. 216 

_junotlon wilb Btafo glacier, 

214. I 

— janotlon of, with HaigatunJ 
glacier* 53. 

^ lakoUtB on, 222-224. S.'- 

—r length oE| 257. 

length ofg mdibined with Biafo 


glncier* 214. 

mApa of, criticised. 247i 
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NOTE TO MAPt * 



at 25,4B0 feet, imd the marginal mdieations of latitude 
and longitude, wore not noted hy Dre. Calciati and Koncza on 
the original map for reasons stated by them in the te?£t. 

These were added hy the authors* Xunjut Xo* 1 alone of 
the two points fixed by the Indian Survey m the region 
covered by the map could be identified* The latitude and 
longitude of the map are referred to those of the p>altlon given 
by the Survey to this peak. Accordjng to information obtained 
from the Survey^ a correction of — 2^ 27'18‘^ should be applied to 
its longitude to reduce it to the kteat value of Madras, which 
Ib 80' 14^ 54' The same correction ahould therefore be applied 
to all other points of the map. 
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BY THE SAME AUTHORS 

PEAKS AND GLACIERS OF NUN KUN 

A RECORD *0F PlfiwEER EXPLORATION AND MOUNTAlMBERING 
' ' t'** PyNJAB HIMALAYA 

I * Ufjth a and Ntnetjf-tve fJJustratfensp Small 4te, ISs, nef. 

\ -- 

PRESSOP1NIONS * 

‘ MoimtainEerfl and g«noral nadera ftlilt* wiU dorive Mcaptinnal 
*Imui Dr. mil Mm. Wnrlaaan’B latest boot of eiploratiom. Tts raperb 
iUostrationi ftlmMS wonld laako it a priia.'—PftU Ball Oaiotte. 

■ Tbs boot may bo warmly iwojnnmndHJ to ail who ar* inlereitad in 
modntaineeriafi, al woll as to tbo genera! reader.*- Bt&ndard. 

* The record cd tb& groaleit mmintainesrldg feat over performed by a 
woman hw an^nduring intereat, while the singnUr (ooderty irhich mwk* 
tbo pagea adds to the eba™ and intereot of lier account- Tbo oiijneroua 
photograpbs too are oE nuiwual exceiledoe.’—Byenin^ St&ndanl. 

' In oormeetion with the ijitemsting and Vflluablo acconnt of a renarkahlo 
expe<litioD. tbo photographs cannot be overlooked. They nntnbcr close on 
a hundred, and convey a m«t vivid impressioi. of all tbo moit salient poinla 
and aspect* oE the district osplored.'-Glnalow Herald. 

‘Tb* pioneer aacentia a gtwtt achievement, andmountainwra will revel In 
this bock and Ita magnificent Lllnstratioae'—Yorkahlre Piwt. 

*The boeift ii oiMt handaomely r’rodnced;’ and will add considewbly to 
tbe reputation cf tlio two diitingaUbed and intrepid inonntaiEoer*,who 
have both written ami illurtratod it.'-Dally OfapUc. 
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detn and moving. 
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